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Preface 


The diagrams in this manual are organized by operation. 
Thus, the details of machine operations are presented in 
operational flowcharts, most of which are two-level. The 
general flow path of the two-level charts (heavy. line) shows 
the major objectives of an operation or instruction. De- 
tailed flow paths of major objectives are located to the 
right of the general flow path. 


Positive-logic diagrams support the operational flowcharts. 
They show logical circuit operation without regard to signal 

‘levels. Most of the logic diagrams in this manual are not 
block-for-block representations of Automated Logic Dia- 
grams. Rather, only blocks necessary for a logical under- 
standing of the operation are shown. 
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Abbreviations 

ALU Arithmetic Logic Unit 

APL Advance Program Level 

CC Character Counter 

CPU Processing Unit 

DA Device Address 

DBI Data Bus In 

DBO Data Bus Out 

EOL End of Line 
HAR Hammer Address Register 
INTF Interface 

1/O Input/Output 

LIO Load Input/Output 

LPDAR Line Printer Data Address Register 
LPIAR Line Printer Image Address Register 
LPM Lines Per Minute 

LSR Local Store Register 

M Mechanical Position 

MAP Maintenance Analysis Procedure 
MST Monolithic Systems Technology 
PC Print Cycle Steal 

POR Power On Reset 

PSS Print Subscan 

SDR Storage Data Register 

SIO Start Input/Output 

SLD Solid Logic Dense 

SNS Sense 

SS Single Shot 

TIO Test Input/Output 

TP Test Point 

UCS Universal Character Set 

UPC Unprintable Character 

WO With Out 
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Features 


aacuns features available for the IBM 5203 Printer Attach- 
ment are . 


# Dual Feed Carriage 

® 120 Print Positions 

@ 132 Print Positions 

@ 200 LPM Throughput 

@ 300 LPM Throughput 

@ Universal Character Set (UCS) 


All FF (Field Feature) B/Ms for the 5203 attachment must 


be installed along with the concurrent 5203 printer FF B/M. 


DUAL FEED CARRIAGE 


This feature provides simultaneous feeding of two non- 
overlapping sets of forms. The left carriage is standard, and 
the right carriage can be field installed. 


Each carriage can move independently of the other. A 
separate SIO instruction is required for each carriage. Dual 
circuitry is provided for in the attachment FF B/M by 
adding two MST cards. These cards include an additional: 


Carriage space-skip register 
Carriage forms length register 
Carriage line counter 
Carriage space counter 
Carriage moving counter 
Carriage manual controls 
Space check counter 

Emitter generate counter 


PS oy ae eee 


120 AND 132 PRINT POSITIONS 


The standard 96 print positions can be increased to 120 or 
132 print positions by installing the 120 or 132 print posi- 
tion feature B/M. The print operation in the attachment 
remains the same, except for two functions: 


Inhibit cycle steal 2 and 3 after the hammer address 
register decodes the last existent hammer address in 
any subscan. This prevents CPU cycle steals because 
they are not needed. 


2.  Degate the hammer echo samples when the hammer 


address register decodes the first nonexistent hammer 
address. Hammer echo checks are not needed for non- 
existent hammer positions. 


200 LPM 


The 5203 throughput can be changed from 100 LPM to 200 
LPM, or from 200 LPM to 100 LPM, by changing a jumper 
wire and the incrementer cam. 


The M position counter operates differently for 200 line per 
minute machines than for 100 line per minute machines. 
The 200 LPM machines print in both directions, whereas, 
the 100 LPM machines print in one direction only. Alter- 
nate lines start printing in either Ml or M4. The M position 
counter steps in both directions (M1, M2, M3, M4, M4, M3, 
M2, M1, M1, M2, etc.). 


300 LPM 


The 5203 throughput can be increased to 300 LPM by 
installing the 300 LPM Field Feature Bills of Material on 
both the printer and attachment. 


UNIVERSAL CHARACTER SET 


Any character set with more than 48 different characters is 
defined as a Universal Character set (UCS). The UCS feature 
expands the 48-character set to a character set with 49 to 
120 different characters. 


An MST card located at B1 L4 of CPU controls the UCS in 
the 5203 attachment. The 5203 has an additional emitter 
(UCS emitter) and microswitch installed. The microswitch 
is activated by a stud on the UCS chain cartridge. 
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Negator inverts logic on 


positive logic diagrams 


"A" and "B" must be 
active for "C" to be 
active 


"D" or "Eu active 


causes "F" to be active 


Flip flops or flip 
latches that are 
shown on another 
diagram 


Parity Check 
on Bus Line 


Parity Generator 
(Correct parity is 
generoted. ) 


There are 8 latches 
in register (0 through 7) 


All bits transfer out 
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8 lines on bus 
bits 0,1,2,3, 
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Boolean Algebra Symbols 


@ Ina line name means "And" 


+ Inaline name means "Or" 


x) Indicates a line name that 
does not exist as an actual 
ALD name, but used to better 
explain the function of a 
line or block 


5~40A& 


ites line originates 


on Diagram 5-40 at zone coordinates 


Aé. 
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Punch 5~41B3 


Arithmetic Logic Unit 
(located in the CPU) 


Single Shot 

A positive shift on 
"C" causes a 2.5 
usec shift on "D" 


Exclusive OR 

Either "A" or "B" 
must be active for 
"C" to be active, 
but if both are active 
or neither active 


"C" will be inactive. 






Indicates line enters Diagram 5-41 
at zone coordinates B3. 


Indicates 8 duplicate circuits. 


Indicates a shift is required ofter. 
the gate pulse is present. 


Indicates a point that can be 
probed on back-panel pins. 
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Clock denotes CPU clock 


Legend 


Decision Block on 
a Flowchert 
(Asks a question) 


Indicates the func- 
tion described can 
be found in the ALDs 
on this page 


Processing block on 
a flowchart 


Single quotes in the 

block indicate a line 
name, flip latch, or 
flip flop name 


Keying Operation on 
Flowchart 


Terminal on a 
flowchart 


Note ona 
Flowchart 


Refers to another 
Flowchart 
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Fioure 1-100 Diagnostic Techniques 


Chapter | Diagnostic Techniques 


Refer to MAP charts for diagnostic 
tests applicable to the 5203 Printer 
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> CHECK LIGHT 


The check light is turned on by the system when conditions 
that impair print operations are detected. The printer is not 
ready when the check light is on. Any one, or all, of the 
following conditions turn on the check light: 


Carriage check. 

Forms jam (in the tractors). 

Incrementor failure check (cam clutch blocks). 

Parity check. 

Hammer echo check. Print Check 

Any-hammer-on check, 

Chain syne check. 

Thermal overload check. 

Note: Depending on the system to which the 5203 is attached, 

>» not all of these checks are necessarily implemented. For de- 
tails, see the appropriate Systems Reference Library literature. 







B This error condition caused by: 
1. Any hammer on check 
2. Hammer echo check 
3. Increment or failure check 


The checks are reset either manually via system reset key or 
(chai : k via program-initiated tests. The thermal overload condition 
1D > phan onince syne-ck) requires customer engineer attention. 
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Diag 2-130 
FP341 WPI11 


> 8 > Forms + Thermal C.. 


Diag 2-110 
5203 


This error condition caused by: 
D 1. Carriage sync check 

2. Carriage space check 

3. Hmr unit thermal overload 

4. Forms jam at printer 


{ G » Hmr + Incr Failure Ck _ Check Error EXIT O © 
| Check 


Diagram 2-100. Printer Checklight 5203 Printer Attachment for System/3 DM 2-100 


Diagram 2-110. Forms Jam and Thermal Overload ' 2-1 10 
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"INTF FORMS JAM! LINE % | orms Jam fA» 
This line has down level when the A forms jam below the print Diag 4-030 
> forms jam below the print line. Hine or the ribbon shield is 
; not closed. 


1/0 IF Intf Forms Jam : ; ' Forms Jam Forms Jam T.P. TFS 


7 FL 
- Printer : : 2 Diag 4-040 
Start Res + Sys Ck Res or POR 
B Reset Carr €k 
: FP342 
* Fy 
[e > (carr sync or space ck) . ; i on | Forms + Thermal Ck . ra > 
Diag 2-140 : peels 
Fp3do Diag 2-100 
Printer hammer unit temperature ‘ 
> too high. 


(/O IF Intf Hmr Unit Thermo Overf ; Hmr Unit Thermo Overl TS) 


Printer . Diag 4-030 
4-040 


He Any Hammer On Ck Any Hammer On Ck 
Hammer Echo Ck OR 
: A 
Start Res + Sys Ck Res Hos Print Latch 


Hammer Check 









Diag 2~130 


fe Hommer Echo Ck 
> Diag 2-130 


A» Incr Foilure Ck 


Common Interlock 


on | Drop +60 ‘Volts Intf Drop +60v VO IF 
Printer 


Diag 2-130 FP342 FP21) 
iag 2- 
"INTF HMR UNIT THERMO OVERL' LINE 
D This line has down level when ee temperature in the 
hammer unit exceeds 134° F (57°C). The thermal- 4 ‘ 
overload condition causes the CPU to roise the ‘intf INTF DROP +60V' LINE 
drop +60V' line. The CPU activates this line in cases of error (such 
Note: The thermosensor above the printer electronics as hammer drivers failing to reset) and when the rear. 
board (PEB) is in series with other thermosensors in the unit interlock switch or the chute switch operates. 
system, and sequences system power down in cases of The 60V contactor in the printer control box (PCB) 
overtemperature then drops, causing the chain motor relay to be de- 
> p : energized. 
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"INTE HMR BAR RIGHT’ LINE 


This signal is originated by the read 
switch on the hammer (hmr) bar. The 


line has up level whenever the hammer 
bor has reached the right home position. 


Sean 41-56 
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Diagram 2-120. Chain Sync Check and Increment Sync Check 
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Reset CC 
not) Print Latch 


Device Read 
Chain Sync Ck 


Allows syne check when not 
printing, but chain running 
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f Character counter and chain out of sync. 
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Start Res + Sys Ck Res or POR 


Incr Sync or Slip CK 


Time between print 
start pulses is less 
than 65.4 ms. (in- 
crementer roller 
clutch slipping.) 


A FL 


Start Res + Sys Ck Res or POR 


Chain Sync Ck 


Chain Syne Latch T.P. 


CC 119 Check Count 


chain syne ck sample) 


joe Fy Te! 


(chain or incr syne ck) 


Incr Syne or Slip CK 


FP341 


Incr syne ck caused by: 


1. 


2. 
3. M pos cntr in undefined state. (Mie 


5203 Printer Attachment for System/3 


M pos centr not in M3 when Rt Home 
Switch closes (200 LPM), or M pos 
centr not in Ml when Rt Home Switch 
closes (100 LPM). 

Rt Home Switch is not open by M2. 


M2 @ M3 © Hmr Bar Rt). 
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Diagram 2-130. Any Hammer On, Increment Failure, and Hammer Echo Check 2-130 
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NTF ANY HAMMER ON' LINE : "ANY HMR ON! LINE Hammer current flowing when 

This line has up level whenever one or more hammer drivers are turned on; the sig- ‘Any hmr on' is raised when the current in the not printing, or any hammer 

nal is generated by the hammer current sense circuit in the 5203. The CPU printer common hammer return line exceeds 3 amperes on circuit not working 

logic reacts to this signal by placing up level on the ‘intf reset ptr electronics’ line (A). - (self-checking). Any Hemmer On Gk Le 

(and/or activating the 'intf drop +60V' line) if any hammer remains on for more than Any Hammer On : 

one print scan (1.2 ms). * ‘ A piaa ently 
A Note: The any-hammer-on condition can be simulated by operation of the CE switch ee Any Hammer On Ck Any Hmr On Ck Any Hammer On Ck Latch T.P. o> 


(S1) on the printer contro! box. 


1/0 IF Intf Any Hammer On x 
© 


Diag 4-045 









Printer 
> tart + k Res + 
Rep we Chess ECh Hmr + Incr Failure Ck Tc» 
PSS2 [on not) Print Time Diag 2-100 
(chain sync not) Print Time 
B ck sample) p Incr + 
Diag 2-120 EE 
1 Failure Incrementer clutch was told to 
P pick but did not. 
FP404 FF 
Clock Incr Failure Clock 
2 
> Pa FF 
FP404 
3 
FP404 Incr Failure Ck fa» 
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Cc Print Start SS 4-030 
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Diag 4-205 y x AB ec a. 
é Diag 4-040 
(Not) @ Inhibit Echo Scan 
Hammer Counter Clock ie POR 
Hammer Clock 2 A Start Res + Sys Ck Res OR 
(Not) Feature Inhibit Echo Scan (Nod 3) FP341 


> Hammer_Off Echo lB > 


i Diag 4-030 







Hammer Clock Control 
Hmr Set Ctrl Gate 
not) Hammer Clock Advance 





Hammer fired and no echo received, or 
hammer not fired and echo received. 









inhibit Echo Scan Hammer Clock 1 A 
N Sample Echo Check Hmr Echo Ck Hammer Echo Ck Latch T.P. 
D Foahurasiniibit Echo! Sch or | i) F553 : a rr 1» [GHanmer tcho ok TAN ete ae, 
HAR Set ea | Hammer Off Echo FPOA2 | oe Revd Sys Ck ReslOR See Timing Chart 5-435 
. FP341 
Hommer Echo Ck 
Load HAR eS 
FP335 Diag 2-110 
> TO FY Intf Hammer Off Echo FP811 (Nod 3) 
Printer . 


‘INTF HAMMER OFF ECHO' LINE 


This line has up level each time a hammer driver is being addressed for 
the purpose of either setting or resetting the driver. When a hammer 
driver is set, the coil does not draw full current immediately and, there- 
E fore, the 'intf hammer off echo' line is at up level for 0.3 to 1.8 us; 
when the hammer driver is reset, the hammer-off echo appears after 5 to 
30 us. The printer logic differentiates between the two echoes and rec- 
ognizes only the latter one as the actual off-echo. To get a proper re- 
sponse, the hammer address pulses must be on for at least 30 us, even 
though 0.3 us is sufficient to set or reset a hammer driver. 


Emitter 





Emitter ate Ctr 


Unverified 
lor 


FP612, 
FP702 








Carriage Emitter 


11/0 1F 


Be ees Sie ed 





M 


Accept 
Emitter 


B FL 3 













i 
Carriage FP613 , 5 
: é ms 
Carr Clutch Moving thee beg 
oe Start Rst, Sys Ck Reset foe ct 3 
FP613 | ha & 
Carriage FP703 i 





Oscillator 





eo 


o 
Diag 4-010 
Osc T 49.92 us 
FP601 
D From left line counter. 









Carriage Runaway 


PLA FF 






L Carr Line Bit 6 
L Carr Line Bit 7 


(not) Pwrd Verified Left Carr Em 








not) Left Carr Clutch Space Ck 


Line | 









L Carr Line Bit } 
L Carr Line Bit 2 
L Carr Line Bit 3 
L Carr Line Bit 4 
L Carr Line Bit 5 


A 
Left Carr Clutch aed 








Line one was passed twice during 
one carriage operation, indicating 
carriage runaway condition 
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More than one emitter pulse 
per carriage line. 
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Diagram 2-140. Carriage Sync Check and Carriage Space Check 
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CARRIAGE SYNC CHECK 


Checking for noise on Checks to ensure that there is an: 


carriage emitter line , . 
9 1, Emitter pulse coming between 5 and 


12 ms after pick of carriage clutch. 


2. Excess of 12 ms between emitter pulses 
on multi-space, skip, or restore operation. 
Extra emitter 
pulse detection 
gate 
Checking Space 


Diag 5-215 


Verified Carr Em ES 
Diag 4-210 
5-215 


Carr Space Ck TP >: 


Diag 4-040 


Reset Carr Ck 


Start Res + Sys Res or POR 





Right carriage syne check is 
developed the same as the left. 
R Carr Syne Check 


L Carr Syne Check 


Missed an emitter pulse during 
any Carriage operation. 


(carr sync or space ck) rs) 
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Right Carriage space check is 
developed the same as the left. 


Corr Syne Ck TP 
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Start Res + Sys Res or POR OR] 
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Diagram 2-150. Ready, Forms, and Interlock Indicators 2-150 
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B "INTF END OF FORMS' LINE 


This line has down level when the form runs out of the forms 
chute. The signal is originated by the microswitch on the 
front apron of the forms chute. 







Intf End of Forms End of Forms 


Printer 
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"INTF COMMON INTERLOCK' LINE 


This line has down level when cither the forms chute is in the 
load position (pivoted up) or the rear unit is open (tilted back). 
A common-interlock condition causes the 5203 to Jose its ready 
state, whereupon the CPU sends the ‘intf drop +60V" signal. 
'Intf drop +60V' causes the chain relay to be de~energized. ~ 
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Diagram 2-160. PSS Counter Timing Chart and Chain Sync Check Timing Chart 5203 Printer Attachment for System/3 DM 2-160 


Diagram 2-170. Increment Restore and Failure CK Timing Chart 
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Start Pulses come at 
frequency less than 
65.4 ms . Print Start Pulses 
come at frequency 
less than 42.3 ms 


This line is actually 
scon 34 thru 58 in 
non-UCS mode 


‘Incr Slip Ck’ if 


2-170 


4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
> 4-085 

4-085 

4-085 

4-085 
D 4-085 

4-085 

4-085 

4-090 


>» 4-085 


4-085 


Diagram 2-180. 100 LPM M Position Counter Timing Chart 


fg 995.08 ts: S| 


M4 M3 M2 Ml) M4 M3 


Cam Position 


Print Start SS 





Hmr Bar Right (switch) 


Hmr Bar Right FL 





FF I 
FF 2 
FF 3 
FF 4 
FF 5 


FF 6 





FF 8 { Incr Syne Ck [Iner Sync Ck 


StartaPramting «eR, CUO as ai a oo os Re ne a he et SARI Se es ee a A 
Lost MiPos ah Ling , 


FE9 Last M Pos of Line 





lst Prt Start In Dwell 

















M1 

M2 

M3 

M4 

Scan 45 

Gate Incr Syne Ck nee ee 

Incr Syne Ck _iNote IfNote 2 _TNote 3 
Note 1 Set if 'Hmr Bar Rt’ closes in 


other than M1] 


Note 2 Set if 'Hmr Bar Rt! does not 
close before M4 scan 45 


Note 3 Set if 'Hmr Bar Rt’ does not 
open between M2 scan 45 


5203 Printer Attachment for System/3 


DM 


2-180 


Diagram 2-185. 200 and 300 LPM M Position Counter Timing Chart 


2 


4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
4-085 
> 4-085 

4-085 

4-085 

4-085 
D 4-085 

4-085 

4-085 

4-090 


> 4-085 


4-085 


Vv 3 


Cam Position 


Print Start SS 

Hmr Bar Right (switch) 
Hmr Bar Right FL 

FF 7 

FF 


FF 2 


Start Printing, I-R, CL 8 
FF9 

Ist Prt Start In Dwell 
100 LPM Ist Prt St or 2nd 
MI 

M2 

M3 

M4 

Sean 45 

Gate Iner Syne Ck 


Incr Syne Check 


298 ms 
197 ms (Mod 3) 


M3 M4 M3 M2 Ml M2 M3 M4 M3 














Pinee Gynec. TTncr Sync Ck. 
St oa a I ee eg rc a ee ee ee ee se 


Last M Pos Last M Pos of Line 








Note 1 Set if 'Hmr Bar Rt' does not 
close before M4 scan 45 


Note 2 Set if 'Hmr Bar Rt' does not 
open before M2 scar 45 


Note 3 Set if 'Hmr Bar Rt’ closes in 
other than M3 


2-185 


$$ $y $$ 3 8 ye 8 ? 8 ? 1 ——_—_— 8 9 


2-130 Any Hammer On - 


4-070 Print Time 


4-080 PSS2 


2-130 Any Hammer On Check 


4-070 PC3 


Bh) yy 0) ry 3 yy 


Diagram 2-190. Any Hammer On Check Timing Chart 


‘Any Hammer On Check’ can be set by: 


e@ Any Hammer On, \ 
PSS2, 
{not) Print Time 


@ (not) Any Hammer On, 5 
{not) Print Time, 
PC3 


§203 Printer Attachment for Svstem/3 


DM 





2-190 


Diagarm 2-195, Carriage Space and Sync Check Timing Chart 


2-140 


2-140 


2-140 


2-140 


2-140 


2-140 


5-215 


2-140 


2-140 


2-140 


2-140 


I I a BS 


2-140 


2-195 


2 9 3 4 yy 5 yy 6 2 —_ 8 —_y——— 9 


Carriage Clutch 
Carriage Moving 
Carriage Emitter 
Accept Emitter 
Verify ee 
Emitter Unverified 


Carriage Space Check 


Carriage Clutch 
Line One 

FF 1 

FF 2 


Carriage Space Check 


“ Carriage Space Check 
Single Line Space 





. }-+—_—_—__——12 ms settle —+| 
Noise 


[--5 ms—+f Zz 


oe eee ee ee ee 


‘Carriage Space Check’ occurs if 
more than one true emitter pulse 
is encountered on a single space 
operation after drop of carriage 
clutch 


Carriage Runaway 


yd 
ee 


‘Carriage Space Check’ occurs if 
‘Line One’ is passed more than 
once on Carriage operation 


5-215 


5-215 


2-140 


2-140 


2-140 


2-140 


2-140 


2-140 


5-215 


5-215 


2-140 


2-140 


2-140 


2-140 


2-140 


2-140 


Space Stop 
Carriage Clutch 
Carriage Moving 
Carriage Emitter 
Accept Emitter 
Verify Emitter 
Trigger 14 


Carriage Sync Check 


Pa 


Space Stop 
Carriage Clutch 
Carriage Moving 
Carriage Emitter 


Accept Emitter 


Verify Carriage Emitter 


Trigger 14 


Carriage Sync Check 


Carriage Sync Check 
Single Space Operation 


Noise 


|~—5 ms —>| 





Reset On 





fae ee me ee 


— oe oe 


‘Carriage Sync Check’ occurs if 
a true emitter pulse does not 
come within 12 ms from pick 
of clutch 


Double Space Operation 








Noise i 
ae Prue Emitter 
Reset On 
Cd a 
i a 


‘Carriage Sync Check’ occurs if: 


First true emitter pulse does - 
not come within 12 ms from 
pick of clutch 


Second true emitter pulse 
does not come within 12 ms 
of first 


Chain 
Emitter 





Shift. Reg 
DBI DBI : : Scan PSS 
< nee meee permit: = 2 PG} Asmb ; pe 3 oe ee 2 Seine Te cae en ee Cntr Cntr : § 
7 Bit a ee . ee He : 
Shift Reg : Due 4. teak keag a 







t 

| 

I 

4 Bit | 
| 

t 

[ 


PG. 






SNS Bit 
Assembler 














> Channel In 





Data 
Register 2 


DBO 
Reg 



















































p> Check 
LSR 
wt | 
Cycle H 
. ty Steal Control Clock 
C and 
Controls 
Channel Out 
. Addr 
Decode 
Manual er 
Carr Clutch 
D Controls 
Carriage Carriage 
Controls ” Clutch 
Q 
> Reg as 
Compare Compare Compare 
Space Skip Restore 
E Space Carriage Space Line Carriage Forms 
Counter Skip Register Counter Length Register 
; Interface 


Control Logic 








Diagram 3-100. 5203 Printer Attachment 5203 Printer Attachment for System/3 DM 3-100 


Diagram 3-200. Channel Controls and Printer Data Flow 
2 Vv 3 Vv 4 Vv 5 Vv 6 Vv 7) hUW 8 


5203 Printer Attachment 




















Scan Counter incr Clutch 


# Scan 
Counte, > Decode 


Ror 


Controls 





Cycle 
Steal 
Controls 


PSS 


a Counter 




















M 
a Position 
Counter 






Hammer 
3 Address 
Decode 





Hammer 


Check LSR 





Hammer 
Controls 














ccc 
1 Q Byte jee ue Binary Counter 
Becéde Controls ; . Sy 7 ia 
| Shift MCC 7 Bit 

| Shift Register 
DBI = f 
Assembler | x 5 

Carriage yaa 






Controls 
See Diag 
3-300 








DBI 


iT ROT TTS % PET et Ta ashe Ly, ry Ren er zi tga 1 Se bigs Peleg IONS gel Bes eth PR ere ae 
EP eT si rae ee ee ar re tae eee Ren sar meet ogee e Ses nick peetac os cote Se xthitkinke at 





PSS Decode 


Incr 
, Cam 
Emitter 
M Pos and 





3-200 


| 903 


Printer 


Incr 
Clutch 


Chain 


Chain 
Emitter 














5203 ; 5203 
PRINTER ATTACHMENT | PRINTER 
A I 
' 
* Carriege Emitter 


Carriage 


From DBO Reg 





Space Op Carriage Clutch 


SIO Carriage Instruction : 
| Space S ; " 
[EER Re neers. paths SS ee TT TET Ta ET” Ta EET SY PTE ome X Carriage Carriage | 
= 2 a " a 5 G 
Skip pe Controls WR. pict Carr Clute 










Skip Op 


Register Step —y» Scie ma 9 PTC Compare : : Printer 
pac 
Ctr 


RSpace Key 
}-Restore Key | 


Manual ee re ete eee tte 
Space 


Emitter 


















End of Carr Op 





Generate 


Ctr 





Carriage 
Moving 
Ctr 


Carriage 





Manual 

Restore 
Skip ; 
ee Restore Reset : Compare 


Line ‘ =. 
xX Psy Length 


Register 





Verified Carriage Emitter 






SIO Space Instruction Space 


Op 





To DBI Assembler 





SNS Instruction { 





SIO Skip Instruction Skip 
Op 






Diagram 3-300. Carriage Data Flow 5203 Printer Attachment for System/3 DM 3-300 


CPU Oscillator 


Inh Manual Ke 
Diag 4-020 


PRINTER STOP KEY 


(not) Printer Start Ke 


POR 


Pressing the stop key indicates to the system that the operator 
_ wants to stop the 5203. The 5203 stops at the completion of 
the print operation currently in progress. Operation of the 
B stop key places the printer in the not ready condition; this is 


a requirement for any manual operation. 


End of Forms 


Stort Printing I-R CL & 


Left Line | 
POR 
Right Line | 


i SIO _@ Ptr DA 


Diag 4-020 


> 


Diagram 4-010. Ready Controls 


Printer Stop Ke 


EOF Gate 
FL 


4 WV 5 


PRINTER START KEY % 


Pressing the start key indicates to the system that the 5203 is prepared 
for operation; the system responds by turning on the printer ready light. 
The start key is not effective when a printer interlock condition exists, 
that is, interlock light on. 


_ Printer Start Ke 


Start (not) Inh Manual Key 
interlock 


FL 












OR 


Vv 6 Vv 7 Vv 8 Vv 9 


Print operations cannot be executed unless the 5203 is in the ready 
condition. When the end of forms indicator comes on during printing, 
the start key acquires an additional function: one line can be printed 


Ose T 160 ns 


not) Osc T 160 ns 


for each start key operation. 





Oscillator 
A 
| . a 


Read Read 


Not Ready 


FP306 
Common Interlock 


Common Interlock 


Check Error 


Interlock 


FL 





Common Interlock 


Sys Res @ Sys Ck Res 


Start Reset 








I-Q Cycle 
Clock 6 





SIO Ptr DA 


Sys Res + Sys Ck Res 


(not) Ptr Check 


Not Read 


not) Chan 1 Oscillator 


5203 Printer Attachment for System/3 


Chan 1 1/O Attention 


CPU Diag 4-100 


B 
Diag 4-100 
4-220 


Diag 4-105 


(Mod 3) 4-106 


Diag 2-150 


Oo 


Diag 4-02 


Oo 


Diag 5-22 


oo] 


Diag 2-15 


Diag 4-030 


Diag 4-100 


DM 4-010 


Diagram 4-015. DBO Register and Data Register 4-015 
2 Vv 3 v 4 Vv 5 Vv 6 Vv 7 Vv 8 v 9 


DATA BUS OUT REGISTER 
@ The dota bus out (DBO) register has nine flip latches. 


@ The latches remain set if there is a parity error, so the CE can 
observe the contents of the register. 


e All print dato from the CPU enters the attachment through the 
data bus out register setting the appropriate flip latches. 


@ Dota from the data bus out register loads the data register, 
carriage space-skip register, carriage forms length register, 
Q@ register, and the hammer address register. 


(cycle steal request granted) (DBO bit 5) ips 


Diag 4-070 


Diag 4~210 
DBO Data 4-215 
Register A Reaisterz O 0 
ie rule 


(DBO bits 1-7) 


Fe Eine Oe ctr eee ee eA LE ee eae 





(data reg bits 0-5) (to the hammer address register) (data reg bits 0-5) 


Ba , Diag 4-110 
: (to the DBI assm) (data reg bits 0-7) 


ae SE AE MECH EE ASO See ee re ne en COE ee eee eee ane eeeeceeceenceceeeeenceee eee eee eee aeeeee reece eer ne ee eaeee eae eee eee ocr eS : SENT ID SE TET ERE 

4 . Diag 4-055 
: , 4-060 
= ES ee DATA REGISTERS 1 AND 2 







SO «EZ X EES 


CPU Diag 4-100 





5 OF © The data registers sample 
43 ‘SG the DBO register to store 
eL| FS and decode cycle steal 
6 m ~~ data. : : Rea Bit P 
. lata Reg Bit 
ome j e The data registers have a |A > 


FL] @ total of eleven flip latches Diag 4-050 
7 = (eight for storing a data 


- . . (not) Data Reg Bit P 
character and three for de- rr ovorO LHD 
FP322 . 


coding). Diag 4-070 


Print Compare | BY 
Data 


Register | Diag 4-055 
er _Date Reg Bit P ee 








sae 





Peis. 
N 





> [8 > Load Data Reg ? FP321 


Diag 4-075 
(not) Data Reg Bit P 


Print C ore (not) Print Compore 
rint Comp as i E » 


Diag 4-065 
not) Print Compare 


No Data ~ No Data cS 


Diag 4-065 


Data Data K > 


FP323 Diag 4-075 


Pority Error 


D Parity error holds DBO reg. 
if no parity error output of 
DBO follows input. 





Loed Data Reg | 


> Load Data Rea | 


Diag 4-075 


Ptr DA Decode (to the Q reg device address FL) Ptr DA Decode 


ees C1 2 3 Be 





Diag 4-020 





LY ‘ 
Be (N code io G register) : ‘ a Ee ipo tegisten, rere 
ae en reer ern Meee ree can EEE er ne eee COTTE : See ee sil a ah Aa i tc RE en 


Diag 4-020 


2 Vv 3 Vv 


Q REGISTER 


° 


N 
@ Consists of a six-position Q register, a four- Clock 1 Thru Clock 3 
position status register, and a Q byte decode. EB-i_ OR £B-2 C 


@ The six-position Q register samples the DBO 
register to determine the contents of the Q 
byte of the instruction. 


A SIO Instr 


o The four-position status register records whether 
or not (1) the feft carriage is busy, (2) the 
right carriage is busy, (3) the print buffer is 
busy, and (4) the printer is ready at the time the 
Q@ register ts loaded. 


e The Q byte decode decodes the outputs of the 
Q register and the status register. 


Check Error 


Diag 4-025 

Ptr DA Decode Q Register DA 
A 
Diag 4-015 
B werecmmem OBO Bit 4 
. wks 

Diag 4-015 ; 

DBO Bit 5 T | 


rl 
>| 


mt 


DBO Bit 6 


» DBO Bit 7 
DBO Parity Error 


Sompie DBO CL 5 
A Sample Q Byte 
A-Q Cycle 


Read Status Reg 
FL 


@ 
ee 


| 
BL 





a 
| 


€3 

| ie 
e 

n 

3 

wo 

oO 

wo 
zl 


(Not parity error) 


cE 
Ea 


Diag 4-010 
> Left Carr Not Bus 


Right Carr Not Bus 


a 
ee 
| 

n 


a 
Boe 
a 
: 


a 
ei 
; 


[a> Print Latch 


D Diag 4-065 


FP303 


Diagram 4-020. Q Register and Decode 


ne ea ar mr Le eee gee ieee es era 


Vv 





5 


Ptr E-B SNS C 


SIO e Ptr DA 


I1-Q Cy No-Op 


See chapter five for specific 
instructions Q byte decode 


Q Byte 

Decode Select Left Corr 
Select Right Carr 
SiO Space Command 
SIO Skip Command 
Print 
SNS N Code 0 
SNS N Code 2 
Select LPDAR 
Select LPIAR 


Select Forms Length 

SNS_N Code | e E-B! 

SNS N Code 3 

SNS LPDAR Incr 

Not Parity Error 

Chan 1 I/O Condition A 

Chan 1 I/O Condition B 

Inh Manual Ke 

Chan 1 1/O Working 

Chan 1 1/O Meter Run 
FP304-306 : 


\ 


Vv 9 


Ptr E-B SNS C 


SIO e Ptr DA 


I-Q Cy No-Op 


Diagram 5-215 shows carriage 
operations common to both 
left and right. 


Diag 4-050 


Diag 4-010 


Diag 4-035 


Select Left Carr 


Diag 4-210 


Select Right Carr 


n 
i] 
eo 
oO 


iege 
INO PO 
—_ — 
Om © 


SIO Space Command 


SIO Skip Command [cS 
Print ce. 
SNS N Code 0 Le 
SNS _N Code 2 ' ce 


Select LPDAR 


pb 


Diag 4-070 


Select LPIAR 


oe 


Diag 4-070 


Select Forms Length 


b 


Diag 4-215 


not) SNS N Code 1 e E-Bl 


th 


Diag 4-050 


SNS_N Code 3 


LL 


Diag 4-035 


SNS LPDAR Iner 


Diag 4-050 


Not Parity Error 


Chan 1 I/O Condition A 


/O IF 
CPU Diag 4-100 


Chan 1} 1/O Condition B 


1/O IF 
CPU Diag 4-100 
Inh Manual Ke 


Diag 4-010 
Chan 1 I/O Working 


CPU Diag 4-100 


Chan 1 !/O Meter Run ; 
/O IF 


CPU Diag 4-100 


5203 Printer Attachment for System/3 DM +4020 


Diagram 4025. SNS Bit Assembler Check Bit 1 


A 


> 


> 


> 


2 v 3 
Incr Sync Ck 

Diag 4-085 
Reset CC 

Diag 4-08U 


eS not) Print Latch 
Diag 4-065 


CE Tie Up 


Chain Syne Check 
Diag 2-120 ‘ 


Device Ready 


Start Res + Sys Ck Res 


POR 
a Forms + Thermal Ck 
Diag 4-030 


Any Hammer On Ck 


Diag 4-030 


CE SNS Bit Latched 


Le Hammer Echo Ck 


Diag 4-030 


| > Inc Failure Ck 


Diag 2-130 


TAY (not) No-Op 


Diag 4-035 


Start Res + Sys Ck Res Or POR 


A 










Any Hammer On Ck Latch T 


CE SNS Bit Latched T.P. 


Hammer Echo Ck Latch T.P. 


Inc Failure Ck Latch T.P. 


Hammer Ch 


P. 






FP341 


-and error recovery 


Vv 


SENSE BIT ASSEMBLER 


@ The SNS bit assembler contains the status of the printer 


attachment logic. 


e The SNS bits are placed in the DBi assembler and sent 


to the CPU on E-B cycles. 


Allows first error 
to be recorded for 
SNS interrogation 










Not ? i9-Op 


F P34) 


4-025 


Incr Syne Ck Latch T.P. > 


Diag 4-040 
Chain Syne Ck Latch T.P. re 
Diag 4-040 
Check Error ce) 
Diag 4-020 


Any Hammer On Ck Latch T.P. o> 


Diag 4-045 
CE SNS Bit Latched T.P. >. 
Diag 4-045 
Hammer Echo Ck Latch T.P. TF) 
Diag 4-045 


Incr Failure Ck Latch T.P. Pe 


Diag 4-040 

Hmr 4 Incr Failure Ck TA 
Diag 4-065 

Hammer Ck ce 
Diag 4-030 


Chan 1 170 
Chon 1 1/0 Check To iF 


CPU Diag 4-100 


> 


Cc 


> 


E 


PC3 
FL 





Diag 4-970 


Start Res + Sys CK Res or POR PC3 and not print time 


Any Hammer On 


Pee eal : 

PSS2 for | ee tae 

| 8 > p14 FP342 Ag 

Diag 4-080 PSS2 and not print time 
[kK Print Time 


Diag 4-070 . FP342 


Diagram 4-220 shows - 
carriage sync check 
- common to both left and right. 


Carr Syne Ck 


Reset Carr Ck on | 


R Corr Sync Check 
= ns 
Diag 4-220 
[8 » L Carr Syne Check . 


Diag 4-220 Diagram 5-215 shows carriage 


space check common to both 
AD R Carr Space Check gi left and right. 


Diag 5-215 
TA» L Carr Space Check 


Allows first error 
OF ' ~—_ to be recorded for 
SNS interrogation 


and error recovery 





Diag 5-215 


Forms Jam 


[AS Forms Jam a y 
Diag 2-110 : | ot | 


FP342 
FP342 


ec Hmr Unit Thermo Overl 


Diag 2-110 : , 


A 

ce Not Print Latch ja | 

Diag 4-065 Drop +60 Voits 
=> Hammer Ck 

Diag 4-025 FP342 

i. Common Interlock 


Diag 4-010 


A> Incr Failure Check 


Diag 2-130 


E> Hammer Off 
Diag 4-110 OE 
ay Hammer Off Echo 


Diag 2-130 


Hammer Echo Ck 


FP342 


:> Sample Echo Check 


Diag 4-105 
4-106 (Mod 3) 


Diagram 4-030. SNS Bit Assembler Check Bit 2 


Any Hammer On Check kor 


Diag 4-025 


Carr Syne Ck T.P. ioe 


Diag 4-040 


Carr Spuce Ck T.P. re 


Diag 4-040 


Forms Jam T.P. i 


Diag 4-040 
5-225 


Forms + Thermal Ck TAY 


Diag 4-025 


Drop + 60 Volts 





Hammer Echo Ck e 


Diag 4-025 


$203 Printer Attachment for System/3) DM — 4-030 


Diagram 4-035. SNS Bit Assembler-Gating 


2 


TE» SNS e@ N Code 0 


Diag 4-020 


Clock 1 


E-BIC 


SNS _N Code 3 


Diag 4-020 
E-B2 € 


> PF SNS N Code 2 


Diag 4-020 


Clock 7 


Chain Em 


PCI 
Diag 4-070 


ED ore 


Diag 4-070 


[A> PC3 


Diag 4-070 


ie Hammer Set 


Diag 4-105 
4-106 (Mod 3) 
Clock 6 


= ie@°Cy Ness 


Diag 4-020 


Sys Res + Sys Ck Res 


Vv 


< 
4 
< 


E-Bl Cy 
Clock 1 


FP343 : 
Clock 1 
A . E-B2 Cy 


A 
ka ei 
FP343 


FP343 


FP343 





6 


4-035 


Vv 9 
N Code 0 @ E-Bl e CL 1 rm» 
Diag 4-055 
4-060 


SNS e N Code 3 @ E-Bl @ CL 1 Ta > 


Diag 4-040 
4-045 


SNS @ N Code 2 » E-B2 e CL | > 


Diag 4-040 
4-045 


N Code 0 e E-B2 e CL} TN» 


Diag 4-055 
4-060 


Chain Emitter SS Latch > 


Diag 4-040 


PC! Latch he 


Diag 4-040 


PC2 Latch rE 


Diag 4-045 


PC3 Lotch > 


Diag 4-045 
Hommer Set Latch 
Diag 4-045 
No- Op 
Diag 4-025 
4-045 
(not) No-Op 
Diag 4-065 
SNS 9 ti Code 20 F-Ble CL} j 
Diag 4-040 
4-045 
SINS efi Code Se F-B2 e CL 1 = 
Diag 4-040 


4-045 


2 Vv 3 
TAY Hammer Shift Clutch 


Diag 4-205 
Carr Syne Ck @ T.P. 
Diag 2-140, 4-030 
A a Chain Syne Ck Latch T.P. 


Diag 2-!29, 4-025 
Te» SNS @ Mi Code 3e£-Ble CL 1 


Diag 4-035 
Left Carr Em 


> Right Carr Em 
Te» Print Start SS 


Diag 4-085 


8» Execute Print 
B Diag 4-065 
Incr Sync or Slip Ck 


Diag 2-120, 4-025 


Te» Carr Space Ck @ T.P. 


iag 2-14 
Bits rae Left or Right Carriage Clutch 


> [38> Carr Clutch ot | Lor R Care CL 


Diag 5-215 
5-225 FP601 


> Forms Jame T.P. 


Cc Diag 2-110, 4-030 


Hmr Unit Thermo Overl Lect 


Diag 2-110 
Chain Emitter SS Latch 


Diag 4-035 
se SNS @ N Code 2 @ E-B2e Ct ! 
> Diag 4-035 
not) PSSI 
Diag 4-080 
ES Incr Failure Ck Latch T.P, 
Diag 2-130, 4-025 
D TE» PCI Latch 
Diag 4-035 
SNS e N Code 2 @ E-B1 e CL 1 
Diag 4-035 
Kk > SNS @ N Code 3 e E-B2 @ CL | 


> Diag 4-035 


Diagram 4-040. SNS Bit Assembler Bits 0-3 


6 


Hammer Shift Clutch 


Carr Syne Ck @ T.P. 


Chain Syne Ck Latch T.P. 


SNS @ N Code 3. £81 e CL | 


Print Start SS 


Execute Print 


Incr Sync or Slip CK 


Carr Space Ck @ T.P. 


Lor R Carr CL 


Forms Jam e T.P. 
Thermal Overload 
Chain Emitter SS Latch 


SNS e N Code 2 @ E-B2 @ CL | 


(not) PSS] 
Incr Failure Ck Latch T.P. 


PC1 Latch 


SNS @ N Code 2 @ E-Bl e CL ! 


SNS e N Code 3 e E-B2 eC 1 








FP345 
| A 
esl nce 


FP345 


FP345 


FP345 


DBI SNS Bit 0 ES 


Diag 4-055 


DBI SNS Bit | [3 


Diag 4-055 


DBI SNS Bit 2 Pe 


Diag 4-055 


DBI SNS Bit 3 [> » 


Diag 4-055 


5203 Printer Attachment for System;3 DM 4-040 


Diagram 4-045. SNS Bit Assembler Bits 4-7 


2 Vv 3 Vv 


A re. C.E. SNS Bit Latched T.P. 


Diag 4-025 


TK Print Time 


Diag 4-070 


> TFS PC2 Latch . 


Diag 4-035 


a. SNS @ N Code 2 e E-Bl e CL ] 


Diag 4-035 


PC3 Latch 
B [sD 


Diag 4-035 


Sense Bit Unused 


48 Ch Set 


Hammer Echo Ck Latch TP 


Diag 2-130, 4-025 
rk» SNS @ N Code 3 @ E-B2 @ CL 1 


Diag 4-035 
Hammer Set Latch 


C Diag 4-035 
[>> Any Hammer On Ck Latch T.P. 


Diag 2-130,4-025 


ray UPC 
> Diag ae 
Lc 


Diag 4-085 


kes SNS @ N Code 2 © E-B2 e CL } 


Diag 4-035 
D Hmr Bar Right 


fa» No - Op 


Diag 4-035 


lb» Home Latch 


Diag 4-080 
C.£. SNS Bit 


[s> SNS e N Code 3 e E-Bl e Ci 1 


Diag 4~035 





FP346 


F P346 


FP346 


FP346 


4-045 


DBI SNS Bit 4 AS 


Diag 4-060 


DBI SNS Bit 5 es) 


Diag 4-060 


DBI SNS Bit 6 Keo 


Diag 4-060 


DBI SNS Bit 7 TD 


Diag 4-060 


Unused 


ee Not Data Peg Cate 


Diag 4-075 


a “ {not} P Cen Bits 0-1 

Diag 4-055 OE 
2 "\ ket) P Gen Bits 2-3 

ae 


Diag 4-055 


> i (or) P Gen Bits 4-5 


A 
Diag 4-960 


; B not) P Gen Bits 6-7 





1 Data Bus In P 
Chan ata Bus In (/O IF 


CPU Diag 4-100 


Diag 4-060 











Diag 4-015 


PC2 @ CL I 


Ding 4-075 


Clock 8 







ie Sampie DBO 
u 





Clock Ph On DBI TAY 


Diag 4-055 
4-060 






not) SNS N Code 1. @ E-BI 


Dieg 4-020 






Clock 1 +3 +5 





Ptr E - B SNS Cyc 


D Ee (056 fo | Gate DBI No.2 rs) 
‘ Diag 4-060 
y | : Gate DBI No.1 
» Fe Ptr 1/O Cyc ; : 


Diag 4-070 


Diag 4-055 


LPDAR Incr Gate 


Diag 4-070 | : LPDAR Incr Gate. [D> 


[ma )-SNS_LPDAR Incr FP353 Diag 4-055 
' mS inne 4-060 


Diagram 4-050. DBI Assembler P Bit Generator-Gating 5203 Printer Attachment for System/3 DM 4-050 


Diagram +055. DBI Assembler Bits 0-3 : 4-055 


2 Vv 3 Vv 4 Vv 5 Vv 6 Vv 7 W 8 Vv 9 : 
Gate DBI No.1 ; : | 
Ee ; - . ce ‘Chan 1 Data Bus In 0 


A Clock PH On DBI CPU Diag 4-100 
Hag 4-050 

















DBI SNS Bit 0 Pjor P Gen Bits 0-1 ‘A> 
jag 4-04 Pa 
Dig ee er) Tiss Diag 4-050 


CC Gate CL 8 2 Eee . ; 
ES. LPDAR Preload Bit 0 


; 
A Diag 4-115 
N Code 0 o E-B2 @ CL I ae LPDAR Preload Gate 
ms LH 
Diag 4-035 ; om Diag 4-070 
> Ta) N Gode Oe E-B1 ¢ CLI S Dota Reg Bit 0 


Diag 4-035 Diag 4-015 
LPDAR Incr Bit O 
Diag 4-115 
DBI SNS Bit 1 


1 
Diag 4-040 cla Chan 1 Data Bus In (/O IF 


CPU Diag 4-100 


re R Carr Line Bit 1 
Diag 4-220 Ae 


cS L Carr Line Bit ] 
Diag 4-220 isl 
> TAS CC Shift Bit 1 
Diag 4-095 s 3 
PC3eCL 1 Pieas=0l9 


DBI SNS Bit 2 


Diag 4-075 
E> Print Compare 


Diag 4-015 
C 


Zz CC Shift Bit 2 P| | | 

. 

Diag 4-095 Eee 
re L Carr Line Bit 2 

. Ti 


Diag 4-040 


cc Chan 1 Dato Bus In 2 (/O IF 


CPU Diag 4-100 


Diag 4-015 


| oe P Gen Bits 2-3 re» 


Diag 4-050 


Diag 4-220 






rc) R Carr Line Bit 2 [>> DBI SNS Bit 3 
Diag 4-220 Diag 4-040 


h 
ce Chan 1 Data Bus In 3 (/O IF 


CPU Diag 4-100 


Tc> R Carr Line Bit 3 G » Data Reg Bit 3 
Diag 4-220 


, | 
‘ Diag 4-015 i r 
L Carr Line Bit 3 
> ES. sd DATA BUS IN ASSEMBLER 


Diag 4-220 a @ The data bus in (DBI) assembler consists of eight latches. 
CC Shift Bit 3 These latches are encoded to combine the data SNS bits 


= 095 that are sent to the CPU into separate data bytes. 
iag 4- 


D» LPDAR incr Gate e Al! data bytes sent to the CPU pass through the DBI. 


Diag 4-050 


E [AS LPDAR Incr Bits 1e 203 


Diag 4-115 
PC2@CL 1 


Diag 4-075 
o> LPDAR Preload Bits 1 #20304 


Diag 4-115 


2 





- \. Gate DBI No. 2 


ee. 


Clock PH on DBI 









cg 4-070 
= N Code 0 @ F-827 @ CL} 
Diag 4-035 
TM > N Code 0 e E-Bl e CL 1 
B Diag 4-035 
coe R Carr Line Bit 5 
Diag 4-220 
- L Carr Line Bit 5 
tc 
Dioy 4-220 
. CC Shift Bit 5 
ye ES 
eg 4-095 


et: 


, Ae ort Bit 6 
bay 

Diag 4-095 
To. L Carr Line Bit 6 
Diag 4-220 
re NR Core Line Bit 6 
Digg 4-220 

C R Carr Line Bit 7 
Diag 4-220 


Tc L Carr Line Bit 7 


P Diag 4-220 
Z> CC Shift Bit 7 


Diag 4-220 


not) Tie U 


4-115 

Diag 4-045 DBI SNS Bit 6 
rH LPDAR Preload Bit 6 

Diag 4-115 








[3 > LPDAR Preload Bits 1+2+3+4 





Diag 4-115 : 
ae i Data Reg Bit 4 
Pot 
Diag 4-015 






LPDAR Incr Bit 4 





Diag 4-115 







[BY DBI SNS Bit 5 


Diag 4-045 


LPDAR Incr Bit 5 


Diag 4-115 


| rS> Data Reg Bit 5 
he Diag 4-015 
LPDAR Preload Bit 5 






rie | > Data Reg Bit 6 


Diag 4-015 


DBI_SNS Bit 7 


ae = 


| Diag 4-045 


Data Reg Bit 7 
A : 


Diag 4-015 


Yt 
ee rT) LPDAR Preload Bit 7 
. - 


Diag 4-115 





E LPDAR Incr Gate 





Diag 4-050 
PC2 e Cl} 





Diag 4-075 
LPDAR Preload Gate 


Diag 4-070 


Diagram 4-060. DBI Assembler Bits 4-7 


D 
Chan 1 Data Bus In 4 (/O IF 


CPU Diag 4-100 


P Gen Bits 4-5 => 


Diag 4-050 


Chan 1 Data Bus In 5 /O IF 


CPU Diag 4-100 


Chan | Data Bus In 6 (/O IF 


CPU Diag 4-100 


P Gen Bits 6-7 fs > 


Diag 4-050 


han 1 Dat 
Chan lata Bus In 7 (/O IF 


CPU Diag 4-100 


5203 Printer Attachment for System/3 DM 4-060 


2 


I-R Cycle 
Clock 8 
(not) No-Op 


Diag 4-035 
Print 


Diag 4-020 
Reset + Prt Check 


TAS Hmr + Incr Failure Ck 
Diag 4-025 


ra» Stop Printing 48 
Diag 4-090, 4-091 (Mod 3) 
Stop Printing UCS 


Diag 4-300 
[> ) Last M Position of Line 


Diag 4-085 
Sample DBO 


fo 


Diag 4-085 


100 LPM + 200 LPM 


> LPDAR Preload Bits 1 @ 234 (MI or M4) 


Diag 4-115 


TFS lst Prt Start in Dwell 


Diag 4-085 


TTY (not) PCO Control! 


Diag 4-070 


i? Print Time 


Diag 4-070 Cisck. 2 


PC] 
[cD 


Diag 4-070 


Ts» Force PC Group End 


Diag 4-110 
No Deta 


Diag 4-015 
(not) Print Compare 


Diag 4-015 


re > PC2 


Diog 4-070 
PC3 


Diag 4-070 


Fe Last 12 Prt Positions 


Diag 4-115 


=. Load HAR 


Diog 4-110 


Diag 5-075 


Diagram 4-065. Cycle Steal Request Controls 


4-065 


3 WwW 4 Vv 5 Vv 6 Ww 7 Vv 8 Vv 9 


Start Printing e I-Re CL 8 


a Di aan 


Print Latch 









To use meter 


| 


Diag 4-020 


Execute Prt 


Diag 4-030 
4-040 
Request PCO. : 4-120 


«SAY FL (not) Print Latch 


es Chan 1} Cyc Steal Req 5 


Clock 4 


Diag 4-025 
5-225 


/O IF 
CPU Diag 4-100 


Priority Request 


Dia 75 


3 
» 
t o) 
Oo 










Reset of Lockout FL allows Request Time 
FL to be set and the next print positions 
PC:s to be taken after Load HAR (Hmr 

CL3). 


(100 LPM) 





Lockout off 
and clock 2 


Prt Cyc Req DED 


A | 
Pe S-Chain Em SS W-O Home a | is Diag 4-095 
Diag 4-080 oO? (SS | : 


Request Time 


PC Group End rE 


Diag 4-070 
4-075 


TF > PC Group End 
: A 
Diag 4-065 Clock 7 a 





for next 


rH Cycle steal request granted 

Goo : de a 

Diag 4-015 [ not) DBO Bit P Pcbclonty 
B£ erty, eect ___DBO Bit 5 Ptr 1/O Cycle 

Pie ‘orl A 

vee Priority Requested 

Ye 52 Clee & : FL 

eee oe 

Kaew” 

Diag 4-075 

A FP312 Adv with fall Cye Steal Ctr 
Sample DBO CL 4 
ie Sys Res + Sys Ck Res 
N 
A Advance 
Clock 4 
B N 
(not) Execute Print (Reset) 
Active between M Pos Reset FF 

i PC group end turns on PC! condition Clock 8 land 2 


CYCLE STEAL COUNTER Sesto a PCO 


@ The cycle steal counter has two triggers Sys Ree + Sue Ci Res 
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SCAN COUNTER 

The following description of the scan counter is for the standard 48 character set only. 
e The scan counter is a six-stage binary counter. 

e Triggers are reset off after printing. 

e ACC shift at the start of print subscan one (PSST) advances the counter. 

@ The scan counter reaching 45 decodes a signal to pick the carriage clutch. 


@ The scan counter reaching 50 signals the end of printing for that mechanical position. 


The scan counter reaching 57 picks the incrementer clutch. (A count of 57 is reached 
only for the first line of printing in the last M position on a single space operation or 
for every line in the last M position on a double or triple space operation.) 
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Dnagram 4-108. Hammer Controis- Models | and 2 4-105 
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Diag 4-080 


Inhibit Echo Scan 
‘Diag 4-125 


pe Feature Inhibit Echo Scan 


Diag 4-110 


Hammer Clock 1 
Diag 4-100 


. -— ie feho check 
. Sample Echo Chec 
aps | 8D 
C fe» not) Hmr Set Ctrl Gate bo a Bd Diag 4-030 
Diag 4-100 
TH» not) Aommer Clock Advance A . Hammer Set Control ic 


tag 4- Diag 4-090 
> Diag 4-100 g ae 


4-120 
4-300 


not)Hammer Set Control HL 


Diag 4-100 


: ‘ Hammer Reset 
= ret fio > O IF 


Printer 





Diag 4-110 


Hammer On . Hammer Set = 
Diag 5-095 


- Diag 4-110 





, | Hammer Set GY 
Vo IF han ] Check Reset ral = : : . Diog 4-035 
CPU Diag 4-100 : ; 
: fy : Printer 
et Check Res Pulse 





(not) Osc T 160 ns 
Diag 4-010 


tise ee ey Oe 


—_—— 2—____ 3 


. Hammer Clock 4 


Diag 4-100 


G Hammer Clock Advance 
4 


Diag 4-100 


Chain Em SS W-O Home 
Diag 4-080 


HAR Clock 


Ke (not) Hmr Set Ctrl Gate 


Diag 4-100 


| 5 Not Hammer Clock Advance 
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Diagram 4-106. Hammer Controls-~ Model 3 
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Diagram 4-110. Hammer Address Register 
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HAMMER ADDRESS REGISTER 
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e The hammer address register consists of six 
flip latches which store the address of the 
hammer to be fired 


e@ The hammer address is decoded into the 
corresponding X and Y address lines 


@ The addressed X and Y lines select the 
hammer latch in the printer and the 
hammer check LSR in the attachment 
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Decode, refer to 4-111 
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Diagram 4-111. Hammer Address Decode—Model 3 
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Diagram 4-112. Idle Control 
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LPDAR Preload Bit 6 
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B : Hemnnien Madenee CE This circuitry forces the attachment to take PC1s until the 
address used (LPDAR) is the last addressable position in a 132 


Diag 4-110, 4-113 (Mod 3) ri A Subtract 116 print position machine, thereby needing only two correction : 
Hammer Address Y4-7 factors (116 or 128) to correct between subscans. See chart. 
K ; : LPDAR Incr Bits 1 e 203 
Diag 4-110 
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Diagram 4-115. Hammer Controls—LPDAR Preload and LPDAR Increment 5203 Printer Attachment for System/3 DM 4-115 
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HAMMER CHECK LSR 


e@ The hammer check LSR consists of 36 LSR latches and 


Rar B Hanmer Address 7F 
a? . 9 flip latches. 


e Three LSR latches are not used. fach remaining LSR 
latch indicates whether or not a corresponding hammer 






REO TP. has fired. 
‘ The flip latches hold 9 LSR latch outputs that are used 
A x7 On T.P. for regenerating the LSR. 
e = The LSR latches are arranged in a 4 x 9 matrix. 

CoS +) Go ee 

: in > Hemmer Address 77 e@ = The LSR output (‘inhibit echo scan‘) prevents the 
migncae 19 checking of a hammer during a scan in which the 

3 KB On T.P, X8 Data Input hammer has been reset. 


4-111 (Mod 3) 


























The hammer address register and decoded address lines 
select the latch that corresponds to the hammer being 
serviced. 


| P > Hammer Address xB 
4-111 (Nod 3)% X9 On T.P. 
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The LSR is cleared at the beginning of each mechanical 
position. 


Q X9_ Data Input 
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Diagram 4-205, Increment Clutch Control 
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Ready applies to ready light 
after pressing start key 
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not) Device Read 


Device Ready applies to the 
internal circuitry of the 5203 


A 
(not) Start + Sys + Sys Ck Res + | 
ot | Device Read 
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Diagram 4-210. Carriage Space-Skip Register and Line Compare 
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Pn rans . we 


Sue 


pe eorer eres 


Drag 4-015 


— Carr iine Rit (7 


EE casei 


D2O Bit I 





Diag 4-220 


TAS Verified Corr EM 
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[8 >" Space Command 
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Sample DBO CL 5 
I-R Cycle 


CARRIAGE SPACE-SKIP REGISTER 


e@ The carriage space-skip register consists of eight 


Flip latches. 


e = It tells the carriage how many lines to space or 
the line to which the carriage should skip. 


e@ The eight-position register is set to the control 
field of an SIO instruction. 


e Outputs are compared to the space counter to 
stop the printer carriage on a space operation. 


e@ Outputs are compared to the line counter to 
stop the printer carriage on a skip operation. 


*Left or Right Carriage 


FP625 , 
FP715 
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FP624 | 
FP714 


DBO Bit 3 


DBO Bit 4 


m Lood Carr Space-Skip Register 


DBO Bit 5 


DBO Bit 6 
DBO Bit 7 
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Diagram 4-215. Carriage Forms Length Register and Line One Compare 
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E~B2 Cycle 
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ae Select Forms Length Compare 
AD Ft FF 
C Carr Line Bit 4 
DBO Bit 5 p Restore Reset ES. 
FP622 FPO22 Spececane 
Load Forms — FP712 * FP712 * i 
Register Left Carriage 
Sample DBO CL 5 
> came Carr Line Bit 5 
DBO Bit 6 
CT t—~—CSCSCSYCSS nt 
ees Pwrd Verified Carr EM 
D Carr Line Bit 6 
Diag 4-220 arr Line Bi 
oe DBO Bit 7 
Register Right Carri : 
wang Oeyeer soe CSSA 
E-Bl Cycle ° 
= e 
OE 
> FP714 8 Carr Line Bit 7 oF | 
CARRIAGE FORMS LENGTH REGISTER DBO Parity Error [ . Forms Parity Error Bit 
e The carriage forms length register consists of eight flip 
latches. 
e = tt tells the carriage the length of the forms to be printed. 
E e The eight~position register is loaded with data from the des * 


storage location specified by the address portion of a 
load I/O instruction. 


* Left or Right Carriage 


2 Vv 3 Vv 4 Vv 5 


EMITTER GENERATE COUNTER 


@ = The emitter generate counter consists of three 


binary triggers. , 


e@ The counter: 
A 1. Ignores a false carriage emitter pulse. 
2. Generates a pulse detection gate to look 


for an extra emitter pulse. 
3. Generates a verified carriage emitter pulse. 


VO IF> Carriage Emitter 


Be Printer 
CARRIAGE MOVING COUNTER oR 
FP612 
@ = =The carriage moving counter consists of nine binary FP702 


triggers. 






Emitter 
Unverified 


B e@ = It prevents printing for 12 ms after a carriage operation. 


@ = It degates any false emitter pulse (noise) for approx imate- 
ly 5 ms after the carriage clutch is picked. 


e = It is used for every carriage operation (space, skip, restore). 


Carriage 
Carr Clutch Moving 


Start + Rst + Sys Ck Reset 


CARRIAGE OSCILLATOR COUNTER OR 
Cc . FP613 
e = The carriage Oscillator Counter converts a 160 ns EP703 
input to a 49.92 us output. 
e The outputs: 
1. Drive the emitter generate counter and carriage 


moving counter. 


> 2. Step the home gate singleshot reset ring. 


Carriage 
Oscillator 
Ctr 





Ose T 160 ns 
Diag 4-010 Osc T 49.92 us 
> CARRIAGE LINE COUNTER 
e@ = The line counter consists of seven binary triggers. 
@ The counter accumulates the number of lines printed, 
spaced, and skipped. 
FP6O1 e@ The counter triggers are reset on. 
@ The counter advances a value of one for every carriage 
E emitter pulse. 
; Restore Reset 
t 
Diag 5-225 (reset on) 
POR 
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Diagram 4-220. Carriage Counters and Controls 
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Latch Reset 


Missed an emitter 
pulse 


Carriage Syne Check rs 


Diag 4-030 


Pwrd Verified Carr Em 


Diag 4-215 
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5203 Printer Attachment for System/3 DM 4-220 
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G LRS Cell On (Mod 3) 
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Begin Lst This circuitry prevents the attachment from latching-up the incrementer. 


Pes PCI Ea Clock 1 Scan if all printing is done before scan 41] in a UCS operation by using the 
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A begin last scan FL. 
Diag 4-070 A | FL 
Sys or Ck Rst 


A hes PSS | ~ 
Diag 4-080 es 


eS First 12 Prt Positions 


Diag 4-110 


> [8 >Yeerintes pais 
Diag 5-095 


K_ Allows UCS 'M' scan 
to finish early 
co» Hammer Set Ctrl 


Te SPSS 3 [AD 


iag 4-080 
B Diag 8 aie Lo a EOL turned on for each of the 
- (not) et EOL ae. 4 M positions. 
Ese Last M Pos of Line 
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Ist Prt Start In Dwell 
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> Diag 4-085 
Incr Clutch 


UCS Incr Clutch Control 
PE Seon 4 They 56, Sean 34 Thru 86 (Mod 3) ‘i iy ES 
Diag 4-090 ‘\ 


Diag 4-205 
4-091 (Nod 3) Mechanics of incrementer clutch require Ry 
clutch not to be picked at this time. . Slo Sys + Sys Cx fas eh 
Cc FPSO! 
"intf UCS Chain Home Emitter’ Line: This line carries 
the pulses generated by the universal character set (UCS)- 
emitter to the CPU. The line is active only when the 
§203 is equipped with the UCS Chain Cartridge feature. 
UCS Home Em UCS Home UCS Home ro 
Pe w FL PSS 3 
Sys or Ck Rst Diag 4-080 


ese CC Shift 


Diag 4-080 





8.2 ms Max 
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Diagram 4-300. Universal Character Set $203 Printer Attachment for System,3 DM — 4-300 
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Diagram +310. Chain Em SS and Home Gate SS Timing Chart 
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Home SS (300 us home gate) picasa Beat naiaiciaa D a : as Se ee eee Seen ene ee eee rE rey ene 
OSC (T = 49.92 us ) 
FF 


Home Gate Counter 


FF 2 


> FF 3 





Note: This timing chart 
refers to function 
block at C-2 on 

D Diag 4-080 











Clocks 
> 3TsTsT6T- Tato 7TsTol 12 TsT-T5Té tT5Tel7 sll! 1213141510 
4-065 1-R Cycle 
4-065 Start Printing, I-R, CLS Ba 
4-065 Ist Prt Start In Dwell 
B 4-065 Print 
4-065 Execute Print 





4-065 Request PC 9 


4-070 Ptr IYO Cyc Latch pie pee ee ff 
> 4-070 PC Ooch f ——— ee f ae: 
4-070 PC 0 Control Latch } Fj fino t ae] ee, Ga a a ne ae 








4-065 Clocks 
4-065 CC Shift 

C 4-065 Print Time 
4-065 Prt Cyc Req 
4-065 Last PC Group 
4-065 Load Har 
4-065 Req Time 

> 

: 4-065 Lockout 





Diagram +320. Cycle Steal Control Timing Chart 5203 Printer Attachment for Sysiem.3 DM 4-320 


Diagram 4-330. Cycle Steal Controls and LSR Selection Timing Chart 


2 Vv 


4-065 
4-065 
4-075 
4-070 
4-070 
4-070 
> 4-070 
4-070 
4-070 
4-070 
4-070 
4-070 
4-070 
4-070 
> 4-070 
4-070 
4-070 

4-070 

D 4-070 
4-070 

4-070 


“4-070 


3 


Clocks 

Sample DBO 
Execute PRT 
Priority Request 
Priority Requested 


Ptr 1/O Cycle 


FF 1 \ Cyc 
» Steal 
FF 2 Ctr 
PC Group End 
PCO 
PC) 
PC2 
PC3 
Sel LPDAR To Load SAR 
Sel LPIAR To Load SAR 
Sel LPDAR To Incr 
Sel LPDAR To Preload 
Sel LPIAR To Load CC 
LPDAR Incr Gate 
PCO Control 
CC Shift 
Print Time 
LPDAR Preload Gate 


CC Gate, CL 8 


STS6OU7TEBIOLTIEZTZI4I ST SETI BIOL I2ZI SES EST OI7TEBLOTTE2ZIST4 USTOUTZEBIOTIP IZ VST 4 IS POUT EBLOLTIE 2IZV4IS TET LBL OFT I21E 31 4E5 161748 





















4-330 


inagram 4-360. Hammer Clock and Controls Timing Chart—Models | and 2 4-360 


2 WV 3 6 4 V 5 V 6 VW 7 #+2©23x°v 8 VW 9 





i sies aes. eeea eens) BUBEUALAEELE, 
4-100 Print Time Se 
4-100, 4-105 Chain Em SS W-O Home S| ———______] 
4-100 Steet Hani’ Clbck SE ee 
> 4-100 FF I 
4-100 | FF 2 
4-100 FF 3 
4-100 FF 4 
7 4-100 FF 5 
4-100 FF 6 
, 4-100 FF 7 
4-100 FF 8 
> 4-100 FF9 
C 
4-100 FF 7 Hmr CL Adv 
4-100 FF 8 HAR CL 
> 4-100 FF 9 Hmr Set Cont Gate 
4-100 FF 10 
Preload CL 2 
4-100 FF Note |! 
4-100 FF 12 
D 4-100 Hammer CL 4 
4-105 Sample Echo Ck 
4-105 Hmr Set Cntrl 
4-100, 4-105 Chain Em SS W-O Home 
> 4-100 Start Hmr Clock 
4-105 Hmr Set Cntrl 
4-100 Ist 12 Prt Pos 
4-100 Stop Hmr Clock 
E | 
Note 1 Example applies for: 
a) MI, PSS 3 
b) M3, PSS 1 


c) M4, PSS 2 


2 $$,» 3 —____y9_____ 4 —_____y—____ 5 —____y—______ 6 —____y»—____ 7 —____y—__- 8s —__y——— 9 


4-100, 


4-106 
4-100 


4-100, 
4-106 
4-100 
4-100 


4-100 


4-100 
4-100 
4-100 
4-100 


4-100 


4-100 
4-106 


4-106 


4-100, 
4-106 
4-100 
4-106 
4-100 


4-100 


Fp 


Diagram 4-361. Hammer Clock and Controls Timing Chart— Model 3 
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FR 4 


FF 5 
Hmr CL Adv 
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Hmr Set Cont Gate 


Hmr CL Adv 

HAR CL 

Hmr Set Cont Gate 
FF 10 

FF 11 

Hmr CL Control 
Hmr CL 4 

Sample Echo Ck 


Hmr Set Cntrl 


Chain Em SS W-O Home 


Start Hmr Clock 
Hmr Set Cntrl ° 
1st 12 Prt Pos 


Stop Hmr Clock 


$$ ee 
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ee NE NNER 


— << 
— 
—_—_—_ 
——_— 
——_— 
—_awie So é 
— 
—— 
—_—! 
—— 
—_— — 
—_——— 





5203 Printer Attachment for System/3 DM 4-361 


| Load carriage data 


Diagram 5-005. Print Operation Flowchart 


Receive SIO instr 


Instruction accepted 


Set print latch 


Set execute print 


Take PCO to preload 
LPDAR 


PSS 1 and chain 
emitter 


Chain emitter 


Start hmr fire timing 


Make cycle steal 
request 


Print cycle steal } 


y 






Print cycle steal 2 


Print 
compare 


) 


Set hmr buffer on 


' 


3° 


Set print time 
Adv char ctr 
Adv scan ctr 


Vv 6 Vv 7 


Print cycle steal 3 
Write hex 40 


PC group end 
Incr LPDAR 


Load data reg with new 





LPDAR address 


Echo check 


Load HAR 


Last 
12 print 
positions 










Last 
scan of 
M pos 


Yes 


Reset: execute prt 


print time 










Last 
mechanical 
pos 


& Shit tunrs Be 


Yes 


Reset print latch . 


Execute carriage data 


| i 


5203 Printer Attachment for System/3 DM 5-005 


Diagram 5-010 (Part 1 of 2). Initial Cycle Steal—PCO 


A 


Diagram 5-070 


Take PCO 
to preload 


Vv 3 Vv 
INITIAL 
CYCLE STEAL 


Request 





1 Set by 'Exec- 
| ute Print’ by 
{ the 'Print' 

| latch set by 
the SIO 










Set 'Request 
PCO' at 
Clock 4° 












FP315 









"Priority 






Request’ ac- 
aon Pri { tivates 
cote Ble "Priority 
ority Request Requested’ 





and 'Chan | 
Cyc Steal Req 






"DBO Bit P' 
inactive 

‘DBO Bit 5' 
from CPU 












| 

| Used only to 
| satisfy CPU's 
need for a 
| 

| 





storage 


Set 'Ptr /O 
address 


Cyc’ latch at 
"Clock 88' 




















Activate PCO 
at sample 


DBO clock 8 















This line 
active - ac- 
tivates 'Chan 
1 LSR Select 
5' and 'Chan 1 
LSR Select 6' 





Activate 
"Select LPDAR 
To Preload' 


























*PCO' and 
‘Sample DBO 
CL 3" brings 

up ‘Load Data 
Reg 2' 


The M position 
is decoded 
into 'LPDAR 
Preload Bit 
(0-7)' and 
anded with 
"LPDAR Pre- 
load Gate’ in 
the DBI 


assembler 












FP315 
Activating 
‘PCO! and 
"Clock 4' 
brings up 
"HAR Preload' 














‘PCO’ anded 
with 'Sample 
DBO CL S' 





Diagram 5-020 


Line Name 


1 Print Latch 

2 Execute Print Latch 

3 Request PCO Latch 

4 Priority Request 

5 Priority Requested 

6 Chan 1 Cyc Steal Req 5 

7 DBO Bit 5 (DBO bit P inactive) 
8 Select LPDAR to Load SAR 
9 Ptr I/O Cyc Latch 

10 LPDAR Preload Gate 

11 PCO Letch 

12 Select LPDAR to Preload 
13. Chan 1 LSR Select 5 

14 Chan 1 LSR Select 6 

15 LPDAR Preload Bit Lines 
16 Load Data Reg 2 


17, HAR Preload 


18 PCO Control 








This preloads 
| the data reg 

j with the 

| LPDAR pre- 

| load address 
1 from CPU 







\ This loads the 
; HAR with the 
| contents of 

| the data reg 
1 (LPDAR pre- 
! load address) 








Set ‘PCO 
Control' 
trigger 


5-010 


Rsoues! i st oo puccaule oP co naed) 















Remains.on for all 
supscans in this M 


pos 








rrr eee 
| tT LL hati! ||| fantom Bed 
CoE 
rela ee I a Os ee a 






Reset at clock 
8B if PC] not 
granted 








s Eee 
EE I EE om de cana 





ce 
ry 
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5203 PCO: Preload LPDAR™ 
CPU Printer 
Cycle Steal Request Bit 5 










6 
7D-OC Cycle Steal Request Granted Bit 5 
LSR Select Bits 5 and 6 8 
A LPDAR Reload Bits 
0 LPDAR SAR LSR Select Bits 5 and 6 0 
land 2 \ atu / Tand2. 
LSR Write Lo 2CD To DBO 
3 and 4 ; 3 and 4 
5 and 6 LPDAR 5 and 6 
Lo Byte 
7 and 8 7 and 8 


* Set to 7C, 85, 82, or 7F 
For M position MI, M2, M3, or M4 


End of I-R Cycle 












(reset) 

i-R Cycie 

Not No-Op Diag 5~035 

Clock 8 | A 

Print 
A ; 

Print Print Latch Execute Print Request PCO 
Sample DBO AR FL | Af FL AP FL 

Reset + Prt Check [| LA] A] Clock 6 A : 

SS | | not) PCO Control Chan i Cyc Steal Req 5 

Not Hme + Incr Faiture Ck r [OR] P| jor lok 

E FEot4 FP314 

D- PCI, PC2, PC3 

Stop Printing 48 

Stop Printing UCS Priority Request EL Priority Requested 

Ist line of 7 Glock 2 
A rint Al or A2 A 
B Last M Position of Line . Ptr 1/O Cycle Es Sys Res + Sys Ck Res lon 
FP315 
ee PCO 





100 LPM + 200 LPM aa 
ae 
A 


100 LPM 
> LPDAR Preload Bittle 2e30e4 


Mi Ist Print Start In Dwell 


Cycle steal request granted 


Ptr ee, 
Ptr Priority e CL 8 


Sys Res + Sys Ck Res 


BBG b> 


yy 






FP312 
> Sample DBO 
| ¢ 
(incrementer emitter) 
D 20 ms Num 
Intf Print Start Em 5 
FP22) 


e@ PCOselects LPDAR with preload of 7C, 85, 82, or 7F 


iagram 5-015 (Part 2 of 2). Initial Cycle Steal—PCO 


(sample DBO e CL 8) 


Sample DBO CL 5 


PCO 


Cye Steal Ctr 
(adv cyc steal ctr) FF 


in the CPU 
Chan 1 LSR Select 6 


FP312 
Clock 4 


chal? Load SAR 
A Load Data Reg 2 
Sample DBO CL 3 
2 1 On 
Off Cyc 
FP312 FP3I5 Steal » o, A aaa 
. A i 


- (ne xecute Pri FFs 
- HAR Preload 
Tum both Clock 4 


triggers off 


LPDAR Preload Bits 1+2+3+4 


DBI 


Assembler 


M Position 
Counter 
and 


LPDAR Preload Bit 5 


LPDAR Preload Bit 7 


LPDAR Preload Bit 0 
LPDAR Preload Bit 6 


LPDAR Preload Gate 


This line ANDed feel 


the selected Preload 
bits sends the mechanical 
position to the LPDAR. 


Diag 
4-050 
4-055 
4-060 






Decode 
Diagram 


4-085 


DBI 





PCO Contro! 


PAB FL 


Ptr Priority e CL 8 


Off . 


Execute Print 


FP313 


5203 Printer Attachment for System/3 





Diag 5-025 


1/O IF 
CPU 
Diag 4-100 


I/O IF 


CPU 
Diag 4-100 


CPU 
Diag 4-100 


DM 5-015 


Diagram 5-020 (Part | of 2). Initialize Attachment Circuitry 


2 Vv 3 v 4 


Diagram 5-010 


INITIALIZE AT- 
TACHMENT CIRCUITRY 

























One of three 
chain emitter 
pulses ac~- 
tivates PSS1. 
PSS] gates a 
CC shift pulse 
that turns on 
print time 
latch. This 
synchronizes 
printer and 
attachment 
and initiates 












Preload hmr clock 
trig 1O& 11. Set 4 











first subscan 






of o print 
operation - 











Diagram 5-070 











All following 
subscans 
started with 
chain Em SS 
anded with 
'Print Time' 
latch 


Start hammer Start hmr 
fire timing clock FL 
End of chain 
Em SS pulse 
FP314 


Print cycle 
req (clock ) 














Adv CC 


Shift 7 bit reg 
and 4 bit reg 
thru adder 

into 7 bit reg 
for initial CC 







bit shift reg to incr 
{ valu. Set 7 bit shift 
reg to CC. All during 
I chain Em 5S. 
! 
Yes 
FP404 
CC Shift 
{| FP313 
Turn on print ee 
time latch I. Or ane 
j first PSS. Re- 
{mains on for 
lentire incre- 
Iment scan 


5-020 


Line Name ; ; 
Initialize Attachment Circuitry 


oP PEELE EEE PEELED EDD EEE E IE [EP LEL ET 
coma oo oo ase 





Fe see eh 





Print Latch 


= is 


2 Execute Print 

3 PC 0 Control 2 adeet a pce | aoren 
eoean Se ecke tek ictus Saeco Acca 

4 Chen Em (om 520) Soe Eee 


Oo 


PSS1 


= cs is 


ote ] 5 Chair E SS W © Home 








ee CECT EEE OCC EEC ETC CTT 
ane Sa Oe eo a a a a ne a GR 
9 Scan Cntr Advance rcrroren ea 


Fae aes needed item | 


10 Start Hmr Clock 


dna Se ee 


Prt Cyc Req 





Note 2 12 Shift 


Note 1. 
a. Load the character counter 4 bit shift reg with incr bits from the M pos and PSS decode 
b. Load CC valu into 7 bit shift reg 
c. Load trigs 10 and 11 of the hammer clock with preload bits from the M pos and PSS decode 


Note 2. Shift 7 bit shift reg and 4 bit shift reg thru adder and back into 7 bit shift reg. Address of 
character aligned to print now in 7 bit shift reg 


320 ns PSS Pulse 
300 us Home Gate 
320 ns Home Pulse 


Home Letch 





re) PCO 


Diag 5-015 


UCS Home 


A 
48 Char Set 


320 Ns Chain Em 
300 Micra S Home Gate 


> not} 300 Micro S Home Gate 


Print chain home 
pulse detection 
circuitry. See 
chart 5-020. 


Clock 8 


Cheoin Em 53 W-O Heme _ 


Cc Sys Res + Sys Ck Res Chan 1 Earl 





UCS 


Print Start SS 
not) 48 Char Set 
Print Time 
D 48 Char Set 
Standard chain 


From CPU Oscillator 


e Preload Hmr Clock 


Osc T 160ns 


Diagram 5-025 (Part 2 of 2). Initialize Attachment Circuitry 


300 Micro § Home Gate 





Preload CC Incr Bit 


not) Clock 0 x Shift 
Phase C 


(not) Scan 50 
FL 


Sys Or Ck Res 
Scan Ctr Reset 


FP421 


Hammer Clock 
and 


Controls 
Diagram 4-100 





FP331 


PCO 


PCO Control Print Time Print Time 
ample DBO GL 3 = TAT ce [8 


Diag 5-035 








not) Execute Prt 


CC Shift (PSS1) 


Chain is in syne 
with attachment 








Chain Character 
CC Shift Bit Li 
Counter Heer ener nena rene sneer ee reer rece een eee EE NN NU OE NCE Ee a au sommes — te a) 
Diagram 4-095 : 
Diag 5-035 













FP411 
FP413 To DBI asmbler 
Advance 
A “1 Scan Counter 
Diagram 4-090 
4-091 (Mod 3) 
FP421 
FP422 


Scan Cntr Advance T.P. 
INITIALIZE ATTACHMENT CIRCUITRY 


Test Point to check e Receive a PSS! pulse. 
that the scan counter 


; : e@ Advance the chain character counter. 
is getting advance pulses 


e Advance the scan counter. 
e Activate the hammer clock. 


e@ Synchronize the printer to the attachment. 


5203 Printer Attachment for System/3 DM 5-025 


Diagram 5-030 (Part 1 of 2). First Cycle Steal—PC1 
























Diagram 5-020 
Request Diagram 5-070 
print cycle 
steal one 
ee Activate 
‘Request Time' 
latch at 
‘Clock 2' 
8B Activate 
"Cyc Steal 
Req’ and at 
"Clock 6' 
FP315 










Activate "Priority Re- 
"Priority Re- quest' activates 
quest! and 1 ‘Priority 

"Chan 1 Cyc Requested’ 
Steal Req 5' \ 





Receive 
"DBO Bit 5! 
from CPU 





"DBO Bit P' 
| inactive 


Select LPDAR 
to lead SAR 













Sets the PC ] 





Set ‘Ptr 1/O 






' latch at 
rae ‘Sample DBO 
and 'Clock 8' 

































Take print cycle 
steal 1 to: 


FP312 | 














1. Load the Activate 
LPIAR with "Select LPIAR 
the charac- to Load CC' 


ter counter 
shift register 

2. Set shift 
gate to 
update CC 
7 bit shift reg 

3. Prepare 
LPDAR for 
update 

4. Place a data 
character 
from main 
storage (ad- 
dressed by 
the LPDAR) 
into the data 
register 

5. Decode the 
data charac- 


at 'Clock 0! 







Set ‘Shift 
Gate' latch 
Clock 0 






-T- 















Activate 
"LPDAR Incr 
Goate' at CL 3 














Activate 


ter to see if ‘Select LPDAR 
it is a blank To Incr! at 
6. If it is nota CL 4 
blank, in- 
hibit incre- 
menting the 

















LPDAR Receive a 


data character 
in the data 
register and 
decode it 


"No Data’ 
active 





Activate 
"Chan 1 Inhib- 
it LSR Load' 








Diagram 5-040 


5-030 


Vv 5 vV 6 Vv 7 v 8 Vv 9 


CPU Clock Times 
Reavest PC1 (not gronted) Request PC] (gronted) 










Line Name . SEaPET rz ‘ TR ere 
PTET PEEP TIPPEE 
muatine Pee efi ee ate i Pale order ea eye 





Load chain 
character 

counter value 
into the LPIAR 


| 
{ 
2 Execute Print 
i 

3 PCO Control 


4 Print Time 







Update 7 bit 
shift reg at 
CL 1-7 


| 
5 Start Hmr Clock 

| 

| 6 Prt Cyc Req Latch 


7 Request Time Latch 











Pe een is eee ie ca ees Lae Reset if no data 










teal R 
; Used only if eye srechlieg nH 
| ne PC 2 i or pp HA; te Ce 
3 9 Priority Request 
oasis Pt tT tcp ew | | | | | | 
10 Priority Requested a ee ay a or — Le 
Gia Bese tad eal — - ete 







Se eS eek 
ie le es tI 
tT ticle TT ET 
Pt mt | tT EE 


te 
a a 


° 


12 DBO Bit 5 (DBO Bit P inactive) 


13. Printer Priority CL 8 


14 Select LPDAR To Load SAR 






15 CC Gate CL 8 
(send CC from 7 bit shift reg to DBI) 
16 Ptr I/O Cyc Latch 







Check to see if 
data character 
{ isa biank 


| (Hex 40) 
17 PC) Latch 


18 Select LPIAR To Load CC 
19 Shift (7 bit shift register 


and 4 bit shift register) 
20 LPDAR Incr Gate 


21 Select LPDAR To Incr 


22 Load Data Reg 2 Data remains 


(load data character) 
23 Load Dota Reg 1 

(check data character) 
24 No Data 


the same until 
reloaded 





a Active if PC 2 is token ie 


5203 PC]: Look for Data in Core (LPDAR) 
Load LPIAR 







Prevent 
updating the 
LPDAR 





25 Chan 1 Inribit LSR Load 







CPU Cycle Steal Request Bit 5 so 
7D-0C Cycle Steal Request Granted Bit 5 
LSR Select Bits 5 and 6 : 8 
A Chain Char Cntr Shift Bits | 
LPDAR | LSR Select Bits 4 and 6 
ly — 

a“ . (LPEAR) 0 

1 and 2—— SDR -—»—_ B \atu/ land 2 
LSR Write Lo | 2c0 

3 and 4 LPIAR LPDAR Incr Bits 3 ond 4 


Lo Byte LSR Select Bits 5 and 6 j 
. To DBO (LPDAR Data) 
Diagram 5-070 


iS oadg Inhibit LSR Load 5 and 6 


Cycle Steal Request Bit § | 


7 and 8 *LPIAR Lo byte address needed, if PC2 is taken 7 and 8 


2 Vv 3 Vv 4 


% 
40 


mole DBO 












. 7 i: FP314 
(ngs) via Em 3 YO Home 
é . gst be bee ets Post PC 
A 
; : : FL 
j Chain fr 55 WW-C) Home 
ee 
fog tlot Hit @ loer Foilure Ch —— : 
Decree eo CR CAC a ee Sete} 4 
ie i 
Kecer a Pra Chef ‘ie ae 
Keser ese Sted FP314 
> ae & 
A PC} Lock -Out 
boy r i t 
‘. bee mas bs waa fe A het FL | 


i 
‘ 
be 1 teed HAR OR 





No Dato 


Bee Pct pad ah apetaedh ” 
4 rae BS yas 
: i, be vee be &" Sroup End 
te ea eds ; A — OR rfp none EE 
> | 
ee Snitry Gate peeks 


i 


yaad Ff eelaek Oe 


Chen 1 Earl 


Shift 





> 





met, Bit pines 








Request PCO Ptr {/O 


f Cycle 
Chan 1 Cyc Steal Req 5 
Sys Res Sys Ck Res 


A 
ba Clock 2 Ptr Priority CL 8 


Priority Request Priority Requested FP312 
FP314 Ptr 1/0 Cyc 


FL DBC Bit 5 = sod 
£ not) DBO Bit P A Ptr Priority e CL 8 


Clock 8 
JOR 
FP315 
A 
a | Cyc Steal 
Ctr On 
FF 
1 
N a 
FF 
2 


0 
y 


Cyc Steal 
Request Time Req 


FL Clock 6 


Sys Res + Sys Ck Res 


Cycle Steal Granted Sample DBO 


not) Execute Print 









Chain 
Character 


Counter 
Diagram 4-095 


Pe ee, Ce Thi 


shift reg update 








ee ae eats Bete a ete Fe a ance th ident niin acseiiaiec ahah Sonal re a eee 


ix iy 
ae Clocks 
bel 





CPU Diag 4-100 


Ptr Priority CL 8 rs 


Diag 5-045 
5-055 


(adv cyc steal ctr) zx) 


Diag 5-045 
5-055 


PC 1 looks for hex 
\ in LPDAR 
PC PC] 


PA FL 


(clock 8 @ sample DBO) re» 


Diag 5-045 
5-055 


PC Group End io 


Diag 5-075 


Value of chain character 
counter to DBI 








biag 3-023 BR tee ees, 
PCL om 
be. 
pa he f ; i 
ope ee 


| toad Data Reg 2 





Load Data Reg 2 


Load Data Reg | 


Data Reg | 





Diagram 5-035 (Part 2 of 2). First Cycle Steal—-PC] 






fs CC Gate CL8 CC GateCl 8 


8} DBI Assembler 
Diagram 4-050 
4-055, 4-060 
















CPU Diag 4-100 


Data 
Register 


Prepare for LPDAR 
increment if only 
2 PC 1 in this group 


Latch inactive means the data 
register does not contain a blank 
(Hex 40). 


CPU Diag 4-100 


CPU Diag 4-100 


CPU Diag 4-100 





Chan 1 LSR Select 4 


FP313 


on | Chan | LSR Select 6 


A Select LPDAR To Incr 
Clock 4 : 
Chan 1 Inhibit LSR Load FP313 
: FSIS Chan | LSR Select 5 
AR : 


Prevents the LPDAR 
from updating 


Sample DBO CL 5 


Ptr I/O Cycle 2 


Clock 0 
FP323 FP315 


5203 Printer Attachment for System/3 DM 5-035 


Diagram 5-040 (Part 1 of 2). Second Cycle Steal-PC2 5-040 


2 Vv 3 Vv 4 Vv 5 Vv 6 Vv 7 Vv 8 Vv 9 


Dicgram 5-030 


CPU Cycles 
Line Name sRedues e seat uel cee Request PC2 (granted) 


SECOND 
CYCLE STEAL ; : 


Request print 
cycle steal 
two 










FP314 
Activate 'Cyc 
Steal Req' 

And at 'Clock 
6' 










1 Print Latch 


2 Execute Print 


PCO Control 


G 


Activate 'Pri- 
ority Request’ 
and 'Chan | 

Cyc Steal Req 













4 Print Time 

FP315 
i'Priority Re- 
Iquest' activ- 
lates ‘Priority 
! Requested! 







in 


Start Hmr Clock 





& Prt Cyc eq Latch 





Receive 


'DBO Bit 5! 7 Request Time Latch 


(reset if no print 
compare) 






B20 Cd‘ Ne 8 Cyc Steal Req 


!*DBO Bit P 


7 linactive 9 Priority Request 





Set ‘Ptr |/O 


Cyc' latch at L 10 Priority Requested 


Feregerren re penere ri ncaerrer ancient 7 
11 Chan 1 Cye Steal Req 5 tL S — 

























t ‘ eon 
Clock 8B | | ‘Cyc Steal 
, | | Req' granted 
- Auaseene ees Fe ee a a a 
sn are Ce Tee ee ce et eee aa 
cycle steal Activate ‘Sel latch at 13 Ptr I/O Cyc Latch : ; is 
ron] [faeries] Ss oo 2 
| Place o char- SAR' at ‘Clock and 'Clock 8! 14 Sel LPIAR to Load SAR 
acter from gt ih al ele ee, 
main storage 15 PC2 Latch 
(addressed by Activate 
the LPIAR) "PC 2. CLI 16 PC2 CL] 
C into the B reg places data 


2 Take the data 


reg in DBI 
character out 


17 Data Reg Bits (to CPU for subtraction) 


















of the date ies 18 Chon 1 Binary Subtract 
aes ae Retocte an inary Subtrac 
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Diagram 5-045 (Part 2 of 2). Second Cycle Steal—PC2 5203 Printer Attachment for System/3 DM 5-045 
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Diagram 5-055 (Part 2 of 2). Third Cycle Steal—PC3 5203 Printer Attachment for System/3 DM _ 5-055 


Diagram 5-060 (Part 1 of 2). Hammer Firing 
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Diagram 5-070 
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Active at PSSX 
if hammer 
did not fire 


This pulse is 
sent to the 
printer to set 
the hammer 
driver. This 
line active 

and two address 
lines active 
fire a hammer 


— ee eee we 


Active at PSSX + 
2 if hammer 
did tum off 





FP341 


Activate 


"Hmr e Increment 
Failure Ck' 
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Activate 






‘Check Error’ 





Turn on 
check light 
in printer 


The hammer address register was loaded with the address in the LPDAR 
either as the result of PCO or PC group end followed by a ‘load HAR' 
pulse. 


The address in the hammer address register is decoded into one X address 
line and one Y address line. The two selected address lines are taken 
to the printer to select a hammer driver latch and the hammer check LSR 
in the attachment. 


At 'hammer clock 4' time in the attachment, the ‘hammer set' pulse is 
activated if the hammer fire buffer trigger is on. The ‘hammer set' 
pulse is taken to the printer and to all of the hammer latches. It ANDs 
with the latch that has the X and Y address lines active and turns on 
the latch. With the latch set, the hammer fires. 


Each hammer driver is addressed once during every print scan. Each 

time it is addressed, a hammer driver is deactivated by the ‘hammer reset’ 
pulse unless a character is to be printed in that position. If a character 
is to be printed in that position, a hammer is activated by the ‘hammer 
set' pulse. Two checks are made on every hammer fired: (1) a check to 
ensure the hammer driver tumed on, and (2) a check to ensure that it 

has tumed off. The check to see if the hammer driver turned on is made 
during the same print scan that sets up the hammer to print (print scan X). 
An inactive "hammer off echo' line from the printer indicates the hammer 


driver turned on. The hammer driver is left on for that print scan (scan X). 


During print scan X + 1, the hammer driver is addressed again ond turned 
off. 


The check to see if the hammer driver has turned off occurs two print scans 
later (print scan X + 2). The check to see if the hammer has turned off 
cannot be made on the next print scan ofter the hammer driver has fired 
(print scan X + 1) because the response from the hammer driver that gen- 
erates the ‘hammer off echo’ line is still on because of a long period of 
reset delay. If the 'hammer off echo‘ line is active at scan X + 2, the 
hammer has turned off. 
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Diagram 5-070. Cycle Regeneration and Ending Operation, Hammer Reset 
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5203 Printer Attachment for System/3 DM 5-075 
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UNPRINTABLE CHARACTER 


@ Anunprintable character (UPC) is any character 
that is optioned for printing but does not appear 
in the chain image area in main storage. 


e Anunprintable character sets a sense bit in the 
SNS bit assembler, but will not be detected un- 
A less an SNS instruction is given. 
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Diagram 5-210 (Part 1 of 2). Carriage Space and Skip Operation 
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Diagram 5-215 (Part 2 of 2). Carriage Space and Skip Operation 
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Diagram 5-220 (Part 1 of 2). Manual Space and Restore Operation 
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Diagram 5-225 (Part 2 of 2). Manual Space and Restore Operation 
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Carriage Clutch Control 


CARRIAGE RESTORE KEYS (LEFT AND RIGHT) 


The carriage restore keys are operational only when the 
5203 is in the not-ready condition. Stop key operation 
is, therefore, a prerequisite for restore operations when 
the 5203 is ready. Pressing a carriage restore key causes 
the form to advance to print line 1. 


The carriage-contro! program counter (which simulates 
functions of a conventional tape) is set to one. The car- 
riage restore keys are operational when the print unit is 
tilted back (printer open). 


Depression of the left carriage restore key operates the 
ribbon feed for one second. : 


CARRIAGE SPACE KEYS (LEFT AND RIGHT) 


The carriage space keys are operational only when the 
printer is in the not-ready condition. Stop key operation 
is, therefore, a prerequisite for spacing when the printer 
is ready. Pressing a carriage space key causes the re- 
spective form to advance one single space. The space 
length depends on the setting of the space select lever 
(either six or eight lines per inch). The carriage space 
keys are operational when the printer is open. 


ox | Man Carr Op 
(carriage instruction) on | 


(any carriage op) 


FP625 
FP715 * 


Carr Clutch - rs» 


Diag 4-040 


5203 Printer Attachment for System/3 DM 5-225 


Diagram 5-310 (Part 1 of 2). Start 1/O Instruction 5-310 


2 v 3 Vv 4 Vv 5 Vv 6 Vv 7 8 Vv 9 


START 1/O INSTRUCTION 










e Initiates a printer operation. 












[on eaneeion 
Right carriage 





START I/O 


e Consists of an 1-Q and an I-R cycle in the attachment. 


e@ During the I-Q cycle, the Q byte of the instruction is 
decoded and the condition code is sent back to the CPU. 













I-Q Cycle 1 Sample Q 
A code for DA e The I-R cycle decodes the control code to load the car- 
and contents riage space-skip register. ; N Field 
ea mM e The print latch is turned on during the I-R cycle. | 000_| Space only 








2 Notify channel FP323 


of condition 
(A,B) 

























Activate 
"Printer DA 
Decode’ 





Activate 
‘Sample DBO 
cl 5' 





Activate 


printer busy. 


printer not busy. 
Condition A & B 
activated for 
wrong parity. 
Not condition 
A and 8 for 
wrong DA 


ey 





1 Load the selected 
carriage space- 
skip register 

2 Turn on the print 


latch FP3I1 





Activate 
‘Sample DBO 


CL 5' 








Load (left or 
right) carriage 
space-skip 

register 





Activate 
‘Print Latch’ 
at clock 8 


END OF 
OPERATION 


[001 [Invalid 
bio" | sania | 
Fou | Invalid 

[100 | skiponty 
Prot Tivalid 





* 






'Chan 1 I/O 

Condition A’ pots 

and/or Condition A Line Name 
*Chan 1 /O activated for 

Condition B correct DA but 


Condition B SIO Instruction 
activated for 
correct DA Ptr DA Decode 


Sample DBO CL 5 

Sample Q Byte 

(load Q reg DBO bits 0-7) 

Chan 1} I/O Condition (A=B) 

L Carr ‘Ins 

Print 

Load Left Corr Space-Skip Register 
(skip or space count in buffers) 
Print Latch 

End of I-R Cy 


(skip or space latch set) 


Rul acfethab state ee op ek ik Mee ee ete anc: a att Accine crramdeggs acne ceca ede seinen nae naapiemaaeing anne RE ce, come cee ee A 





2 Vv 3 Vv 4 v 5 Vv 6 Vv 7 Vv 8 


Carriage Space and Skip Operation 
——— —— ee eee 


| Diag 5-215 Part 2 of 2 


A | 


ieee ; ‘ {-R Cycle 2 
PG ee ats a ga eas z p Enotes 
= | FP612, 


FP702 


Clock | 


Left carriage circuits shown 


* 6xx left carriage 
* 7xx right carriage 


FP625, 


EP7I5 L Carr Ins 



















Select Left Corr 


































B Q Reg FP714" 
- DA DA 
(0 123) A Ptr DA Decode x Diag 
| 4-020 
4 
Initial Cycle Steal 
. SIO Space Command serie) Coa ee a a, 
Ee 7 Diag 5-015 Part 2 of 2 Print | 
fon ity ck 
oes tpority cx) Sample DBO = 
eee PC | Not No-Op A | 
1/O Meter Run Clock 8 
4 x 1/O Working mde tne SS ees 
e aria ta reer mcacaaedl 
\/O Condition A 
Set (forces CPU clock to run during printer I/O cycles) 
Pp Error P \/O Condition B 
FP302 Reset . 
D SIO I-Q Byte Condition ; 
VO Parity Error 
Carr Parity Error Incorrect DBO Parity 
Sample DBO CL 5 
A Sample Q Byte (reset and set) 
Tor I-Q Cycle Field inal 
: : a Correct 
cP Diag “e 
Ee “PU Diag 4 100 she 
Parity error freezes DBO Parit 
“1 Reg and brings up !/O nnn d 
S10 Instr 
fvo : condition A and B o 





N Field 
Valid 


Incorrect DBO Parity 
Correct DBO Parity 


an Diag 4-100 








SIO I-R Byte, 
and I/O Cycle 
Condition 





Device 
Addr Rejected 
Recog'd 


Invalid Q Process Ck 


Carriage Space Skip 
Register and Line Compare 


I-R Cycle ms A Load Left Carr Space-Skip Diag 
FP624 Sample DBO CL 5 4-210 


Carr Parity Error Bit 


1/O Meter Run 1/0 FY 


CPU Diag 4-100 


VO Working i/o iF > 


CPU Diag 4-100 


VO Condition A 1/0 1F 
(/O IF 


CPU Diag 4-100 


VO Condition B 70 1F > 
/O IF 


CPU-Diag 4-100 


Channel DBO Process Ck 


Diagram 5-315 (Part 2 of 2). Start 1/O Instruction 5203 Printer Attachment for System/3 DM _ 5-315 


2 fs 


Diagram 5-330 (Part | of 2). Load I/O Instruction 


2 v 3 









LOAD 1/0 INSTRUCTION 
LOAD 1/0 









Sample Q 
code for DA 
and contents of 
M and N fields 

2 Inform channel 
of condition 


1-Q Cycle e 
; to: 


FP301 register(s). 












Activate 
‘LIO insfr’ 










Activate 
‘Printer DA 
decode’ 










Activate 
‘Sample DBO 
CL 5' 









1 Condition A 
activated for 
correct DA, 
but printer 
busy 

2 Condition B 
activated for 
correct DA, 


FP305 | 
| 
| 
: printer not 
| 
| 
| 
| 


Activate 
‘Chan 1 /O 
condition A' 
and/or 

‘Chan 1 I/O 


condition B' 








Sey 
| 












busy 
3 Condition A 
and B for 
wrong parity 
4 Not condi- 
tion A and B 
for wrong 


DA 





Select register 
specified 
by N code 


Activate 


"Select forms 
length' 


Activate 
*Select LPIAR' 


Activate 


END OF 
OPERATIO 


e The '-Q cycle decodes the Q byte of the instruction 
and sends the condition code back to the CPU. 


Three load I/O instructions are required before printing 


2. Load into the LPIAR the address where the chain 
image can be found in main storage. 

3. Load into the LPDAR the address where the data to 
be printed can be found in main storage. 





















"Select LPDAR' 


5-330 


Vv 4 


e Consists of an |-Q cycle and two E-B cycles. 


M Field 


Insignificant for Load /Oo, 





O bit preferred 


1. Load the forms length into the carriage forms length 


FGD0"[ ood forms Tnath 
| 001 | Invalid 

| O10 | Invalid 

Invalid 

100. | Select LPIAR 


101 
| 110 | Select LPDAR 


Invalid 





1-Q Cycle EB-1 Cycle 


|-Op Cycle EB-2 Cycle 

















. 5 


sfetrfefe ts fale fads) 
teal ead 


Site AMiagked fe Sopbecvyiale io Shana Sie ed 





Reet 








Load I/O Instruction 

Ptr DA Decode 

Sample DBO CL 5 

Sample Q Byte 

(load Q reg DBO bits 0-7) 
Chan 1 1/0 Condition (A-B) 
Select LPDAR (Note 1) 


Select LPIAR (Note 2) 












ee ree 


a CST ce ce Secret rE 
ee ee EEE a eee eee eee ee ee ae eee arrears 


ae ces 


Select Forms Length (Note 3) 





(right forms length reg loaded) (Note 3) 





(left forms length reg loaded) (Note 3) 













P™ ~~ "PToad right 
| | carriage forms 
| I length register 
lat 'E-B1 Cy' & 
i | ‘Sample DBO 
_— ms | CL 5! - 
| Load left Note 1 LPDAR Sclected for update if N code bits 5 6 7, 
| carriage forms 'Chon 1 LSR Select 5,' and ‘Chan 1 LSR Select 6' 
| length register signal CPU to update LPDAR. The LPDAR will 
Jot 'E-B2 Cy' be updated to the contents of the location 
| & ‘Sample specified by the address portion of the LIO 
CL 5’ instruction 
"EB) or EB2 Note 2 LPIAR Selected for update if N code bits 5 67, 


“Chan 1 LSR Select 6,' and 'Chon 1 LSR Select 4’ 
signal CPU ta update LPIAR. The LPIAR will be 


updated to the contents of the location specified 





| Cy’ at 'Clock 
2' 


by the addres: portion of the LIO instruction 





‘EB] or EB2 
Cy' at 'Clock 
i 


Mote 2. Form: length register(,) filled if 11 code bits 5 67 






UTE EB Not! Cycle 

CRT Dies «100 P| or | E-B! or £-82 Cyc 
wenn, BIC vel 

x iv ¥ Y rm 

dl 


oo, 


oe Q Byte 
Decode 
Q Reg 
DA DA Diag 
Diag 4-020 
4-020 
8 


Set 


| 


a | [oo 
P P 


Reset 


FP302 FP304 


FP306 






Sample DBO CL 5 

Sample Q Byte (reset and set) 
TU ie > Cagle 
B «CPU Diag 4-100 


ED LIO Instr 


CPU Diag 4-100 


Diagram 5-335 (Part 2 of 2). Load I/O Instruction 


VO Parit 
Carr Parit 















E-B 2 Cyc load left forms length register 
_E-B 1 Cyc oad right forms length register 


Carriage Forms Length 
Register and Line one compare 


Forms Parity Error Bit 











a Diag 4-215 
5 6 7 Select Forms Length 


5 67 Select LPDAR 


56 7 Select LPIAR 


1/O Condition A 


1(/O Condition B 


LIO 1-Q Byte Condition 


Error <4 Parity error freezes DBO 
Reg and brings up Vo 


condition A and B 


Error 


Incorrect DBO Parity 


N 
Field Invalid 


LIO 
Incorrect DBO Parity 
Correct DBO Parity 


Correct 





LIO E-B Cycles 


LSR Select 5 and 6, select LPDAR for update 
LSR Select 4 and 6, select LPIAR for update 


LSR Select 5 


LSR Select 6 


LSR Select 4 


1/O Condition A 


1/0 Condition B 


5203 Printer Attachment for System/3 


CPU Diag 4-100 


VO IF 


CPU Diag 4-100 


VO IF 


CPU Diag 4-100 


/O IF 


CPU Diag 4-100 


(/O IF 


CPU Diag 4-100 


DM 





5-335 


_ Diagram 5-350 (Part 1 of 2). Test 1/O and Advance Program Level 


1-Q Cycle 


2 Vv 


3 #8286Y 


TEST 1/O INSTRUCTION 
























@ 
TEST VO ; 
e 


1 Sample Q 
code for DA 
and contents 
of Mend N 
fields 

2 Inform channel 

of condition 


(A,B) 












END OF 
OPERATION 


Consists of an 1-Q cycle. 


During the I-Q cycle, one of four conditions 
is tested for’and the condition code sent to the 
CPU determines the results. 


The four conditions that can be tested for are: 


1. Not ready, not no-op. 
2. Print buffer busy. 

3. Carriage busy. 

4. Printer busy. 









Activate 
‘Printer DA 
decode’ 





Activate 
Sample DBO 
CL 5’ 























Activate 

*Chan 1 /O 

condition A’ |__ _ 

and/or , 1 Condition A 
'Chan 1 /O activated for 


| 
condition B' | correct DA 
|. and conditions 
tested for met 
12 Condition B 
| activated for 
| correct DA 
und coriditions 
ul _tested for not 
| 
| 
| 
| 
1 


‘met 
3 Condition A 

and B for 

wrong parity 
4 Not condition 
A and B for 
wrong DA 


Vv | 5 


ADVANCE PROGRAM LEVEL INSTRUCTION 


Consists of an I-Q cycle. 


During the I-Q cycle, one of four conditions 


is tested for and the condition code sent back . 


to the CPU determines the results. 


The four conditions that can be tested for are: 


1. Ready. 

2. Print buffer busy. 
3. Carriage busy. 
4. Printer busy. 


The Advance Program Level instruction is 
similar to the Test 1/O instruction. 










M Field 
Po | lofi cavioge 
1] Rat earooe 


N Field 


F060" Nor ready, Not nomen 
Foor | twelid 
F010 | Pret buffer bony 
Pont | ined 
F100_| Coniege buy | 
riot 
ho, 
ni 























Printer bus 


TIO -APL Instruction. 


Ptr DA Decode 


Sample DBO CL5 


Sample Q Byte 


(load Q reg DBO bits 0-7) 


Chan 1 1/O Condition (A-B) 







5-350 
7 8 Vv 9 


1-Op Cycle 


1-Q Cycle 


ae 





Status 
Reg 






Ready 


Left Carr Not Busy 
Right Carr Not Busy 


x XK KK 


Print Latch 


a (0 V2 3) . Ptr DA Decode 


B (parity ck) 


PC 


“et 


eet Ee EET 


Set 





| FP321 FP324 


Sample DBO CL 5 


1/0 IF > i-Q Cycle 


~ CPU Diag 4-100 


(vor 
CPU Diag 4-100 


Sample Q Byte (reset and set 


TIO-APL Instr 


Diagram 5-355 (Part 2 of 2). Test 1/O and Advance Program Level 


M8 Error if 
7 P 


FP302 Reset 


DA 






Q Byte 
Decode 


Diag 
4~020 


1/O Condition A 


CPU Diag 4-100 


on | V/O Condition A 


I/O Condition B 


1/O Condition B 


CPU Diag 4-100 





FP304 
FP306 


fe eae ee ee a i i aro. Tl 0 Vo 
TIO-APL I-Q Byte Condition e ee 


Incorrect DBO Parity 





Channel DBO 
Process Check 























N 
Field Invalid 
Cond Not Met 


FE s= he 
. 
. 
Ce ne Oa 


Invalid Q Code 
Process Check 








\/O Parity Error 
Carriage Parity Error 


Parity error freezes 
DBO Reg and brings 
Up 1/0 condition A 
and B 





5203 Printer Attachment for System/3 DM _ 5-355 


Diagram 5. 


E-BI Cycle Check for 


> 


370 (Part | of 3). Sense 1'O Instruction 


2 4 3 V 


SENSE 1 'O 


SENSE 1/0 INSTRUCTION 






v 5 Vv 6 a 4 
OY (2) 






Cycie ‘ 
Sample Q code e@ _Interrogates the status of the printer attachment logic. 
for DA and My 
eontentecof e Consists of an 1-Q cycle and two E-B cycles. Code 












M and N fields 
code of B back to the CPU. 





Activate 
"printer DA 


decode' or not. 





Activate 
‘sample DBO 
CL 5' 





Activate 
‘chan 1 1/O 


condition B' 











The SNS I/O 

lis always ac- 

| cepted, 

| whether the 

| printer is 
status specified 
by N code, 
and send 
sense in for- 

| mation back 
on the channel 
















Activate 
'N code 0 
E-B1 CL 1° 





Activate 
‘SNS N code 
1 @ E-B1' 













DBI 


assembler 


Yes 


Activate 
"SNS N 
code 2' 


Activate 
"SNS N 
code 3' 


# 4 SNS bits 


1 2 assembler 





FP323. @ The I-Q cycle decodes the Q byte and sends a condition 
e It is always accepted by the attachment whether it is busy 
@ The two E-B cycles are taken to check for the condition 


called for in the N field of the Q byte. 


e@ The sense information is sent back to the CPU. 


E-B2 Cycle 


















Activate 
‘select LPIAR! 


Activate 
‘chan 1 LSR 
select 4' & 
‘chan 1 LSR 


select 6' 








Code Yes FP304 


Activate 
‘select 
LPDAR' 





Activate 
‘chan J LSR 
select 5' & 
‘chan 1 LSR 
select 6' 











Check for 
status specified 
by N code, and 
send sense 
information 
back on the 
channel 


FP624 
Activate 
'N code 0 « 
E-B2 
cL’ 





















Activate 
"SNS LPDAR 


incr’ 








DBI 


assembler 


Activate 
"SNS N 
code 2' 









Activate 
"SNS IN 
code 3' 






SNS bits 


essembler 


M Field 


Right carriage 








Byte 2 (E-B2) 

L carriage line location 
Incr factor of LPDAR 
Printer timing byte 2 


rinter check status byte 2 
LPIAR Hi 


Not used 
LPDAR Hi LPDAR Lo 


| 









Byte 1 (E-B2) 

R carriage line location 
Chain character counter 
Printer timing byte 1} 
Printer check status byte 1 
LPIAR Lo 

Not used 



















Activate 
‘select 
LPIAR' 





Activate 
"chan 1 LSR 
select 4' & 
‘chan 1 LSR 
select 6' 


Activate 
‘select 
LPDAR' 





Activate 
"chan 1 LSR 
select 5 & 

‘chan 1 LSR 
select 6' 





END OF 
OPERATION 


5-370 


I-Op Cycle I-Q Cycle EB-1 Cycle EB-2 Cycle 


SNS 1/O Instruction 


‘ hr DA Decode Bae peer rr 
Senple B90 CL GO a a a a Se 
Sonple © By feet ea estes Me Me ie ed eet ore ee 
a ag 580 i 0-P) rrr 
> oepeestectets, tlhecll celta Set Deets ecole ea eg 
Gove Dl eae docile Je ail ge 
te cn EEC 
diagram 5-370 for sense data (LPDAR or LPIAR select) 





Diagram 5-375 (Part 2 of 3). Sense I/O Instruction 5203 Printer Attachment for System/3 DM = S$-375 


VO IF EB Not 1 Cycle 
CPU Diag 4-100 
Vo IF EB-] Cc cle 
CPU Diag 4-100 
DBO Reg 
0 0 
Diag 
4-015 


¢ (OR ama ° 


CPU Diag 4-100 m4 B (parity ck) 
is res PC 
ane 4 
7 
P P 
D Reset 


FP321 F P324 


Sample DBO -CL 5 


/O IF I-Q Cycle 


CPU Diag 4-100 


> 


SNS Instr 
E 


CPU Diag 4-100 


Diagram 5-380 (Part 3 of 3). Sense I/O Instruction 


Sample Q Byte (reset and set 


X 
X 


Q Reg 


DA 
Diag |g 
4-020 
| 


FP302 











(SNS N_ code) 


VO Parity Error 


Carr Parity Error 


5 67 Select LPDAR 








567 Select LPIAR 







1/O Condition A 





1/O Condition B 


(N code 0) 


(N code 0) 


(N code 1) 


(N code 1) 


(N code 2) 


(N code 3) 







(N code 6) 


(N code 4) 





<q——- Parity error freezes 
DBO Reg 















Carriage SEES 
Line Counter 


Left (EB-2) 


Carriage 5 TE OR sme SRT 


Line Counter 8 


Chain (EB-1) 
Character ‘SEE 
Counter 


LPDAR 
Increment Se Rete getives 200 om are etkadenmPyaiipmentison feet 
Bits 






Printer 
Timings 


(SNS N code) 


Printer 
Checks 





EB-1! or EB-2 Cyc 
Clock 2 





Correct 
DBO 
Parity 









eR ee patie nicely pet Re ae te et 








SNS I-Q Byte Condition Cond WAS) 


DBI 
Assembler 


sais “mest satel ate are te 


Sense Bit 
Assembler 


co 








Clock PH On DBI 


FP353 


LSR Select 5 and 6, selects LPDAR 
LSR Select 4. and 6, selects LPIAR 





FP345 
FP346 


LSR Select 5 


CPU Diag 4-100 
Note 2 


VO IF 
CPU Diag 4-100 
ote 2 


CPU Diag 4-100 


CPU Diag 4-100 


CPU Diag 4-100 


LSR Select 6 


LSR Select 4 


O Condition A 


O Condition B 






Channel DBO 
Process Check 






Invalid Q Code 
Process Check 


N 


5203 Printer Attachment for System/3 DM = 5-3 








SNS Instruction 





on 
© 


sa 


2 Vv 3 Vv 


CPU OPERATION 





Cycle |-Op I-Q I-R 
Clock 012345 678101234567 81012345 67 8 
Load SAR Pt ea 
[Read Write Pulse aa 
t 
CPU ° o B Reg 
[aww gutput) eS Fe Caan ated cou ee SE el scoocaeal steed 
> 
Load Op Reg fe eteeiee ent 


SiO Instr se Tr or EES 
(Q code in DBO reg) eed 
(carr data in DBO reg) ee esl 
(load @ reg DBO bits 0-7) Ee eee — 
Ptr DA (printer address) = ry EER Ea PITTS 
Chan 1 YO Condition (AB lc. eeiigeeeaceeeceaetae 
(SIO space or skip command es eed So EE 
Load Carr Data Bfr a a 
Bee 
Ee eee 


(skip or space) 
Print Latch 





5-215 | (set carriage space latch or 
|skip latch) 
















D “ Op Code Q Code Command 
0 7 0 345 7 0 7 
SIO Printer Skip Op 67 
1 Thru 112 






0 
1 






el Left Carr 
el Right Carr 








2 - Double 


Space Only 3 - Triple S 


7 

0 

1 Invalid 
0 Print and Space 
1 Invalid 
0 Skip Only 

1 Invalid 

0 Print and Skip 
1 invalid 


Diagram 5-410. Printer Timings 


— ee A EE ee eR CE ee ee ee 
or. 


Space Op 
0 - No Space 
1 ~ Single Space 


Vv 5 Vv 6 Vv 7 v 8 Vv 9 


PRINT OPERATION CARRIAGE OPERATION 
M Position Counter 


M) M2 M3 M4 
{Increment scon 1) (Increment scan 2) (Increment scan 3) (Increment scan 4) 


Print Scan Counter 






Subscan Counter 





PSS Emitter _ 







(carriage data) 


Somer Le 


4-065 Execute Latch 








Sree gt a a a ce 5-215 | corr CL Ctrl 
5-025 Print Time Latch : wt 


cco 







aa tam 5-215 | carr Clutch 


4-100 Start Hammer Clock 4-220 fo Moving 
; Latch 
(Hmr fire pulse) licarioss busy) 


4-220 | Verified Carr 





5-215 | {space stop or skip stop) SETS 


| 
| 
| 
| 
| 
| 
| 
: | 
| 

| 


be 


Space 
pace 


ec eee terete tose a ad 


| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 


5203 Printer Attachment for System/3 DM 5-410 


Diagram 5-415. Hammer and Chain Timing 5-415 


2 Vv 3 v 4 Vv 5 Vv 6 Vv 7 #24 8 VV 9 


—> 4—..002 —P <4— .003 —> 4—.004 


2 ea Ao 


SS, SS, 5S 
Ml Mi MI MI 
M2 M2 M2 M2 


M3 M3 M3 
M4 M4 M4 


40.1 inch — > 
A Print Position 1 2 3 4 5 6 7 8 9 10 I 12 13 14 
A B Cc D - £ F G H ! J 
a <<? 1505 in > —> +—._ 001 


C Hammer Position 















eek acca PE SE Oe Ge RE ine citar 





Ray RRB eee IL, Reise re Tee SiR eet i AR RRR PRI cy RO eR PNR at ARE IN SERS IE NAD 02" Se ORAL L AL IC Sine MaMa AE SE otk aap alae ere nr oe eee Ee ener nica Nanos aco PRR a PN te Tire 


a —— 389 us —_—_——_— 
243 us (Mod 3) 





> PSS Emitter : H 
~“ . ™~ 
we SS sot 
PSS 1 | eed Ce ee 
- we : ™ 
- ~ 
PSS 2 j coe Le os J } ek f 
o_o — ™™ 

D — 

PSS 3 a 

_— 
_ ™ ~~ 
a — ~ 


PSS Emitter | } | 


Gicrarcer Se eeontee lfc at a a ee 


@-31- 54.2503 ee Ss 
19,39 - 33.93 us (Mod 3) 19.39 us (Mod 3) 


ce =: . : $ 
One PSS ae us (Mod 3) Chain Speed = 129 in/sec = .004 in/3) us 


206.42 in/sec : .004 in/19.39 us (Mod 3) 
E One Print Scan = 3 PSS = 1.167 ms 


.729 ms (Mod 3) 
One PSS Options 11 Print Positions 


Ore Print Scon Options 33 Print Positions 


Mi 


> {increment scan 1) 


M2 


> (Increment scan 2) 


M3 


(Increment scan 3). 


M4 


(Increment scan 4) 


Diagram 5-420. Printing Sequence 





Low-order 


LPDAR address 


Print Position 





AP GPEESHOOUOOE BeBe ABREU MHRA Wel EE SHOUD EERE US Ree Mee 


wet aed f% LE dey Fed tet fs F fed fe os 7 fe a 


PSS 2 e e ® e e e e e e e e 
PSS 3 e . 6 ® e e e e e : e e e 
Hammer Number ] 2 3 4 5 6 7 8 9 10 8] 12 13 14, 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3} 32 33 


Low-order 7 
recreate ii 
LPDAR D 


Print Position 





PSS | e e e e e e e e e e e 

PSS 2 ® e e e e e e ; @ © e e 

PSS 3 e e e e e e e e e e ® 
Hammer Number | 2 3 4 5 6 7 8 9 10 Y 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 
Low-~order 7 

_ 
LPDAR 


Print Position 





PSS 1 ® e e ® e e e e e e e 
PSS 2 , ” me ° ° ° e ° ® e ° 
PSS 3 « e e e e e e e e e e 

Hammer Number 1 2 3 4 5 6 7 8 9 10 WW 12. 13 14 15 16 17 18 9 20 21 22 23 24 25 26 27 28 29 30 3) 32 33 

Low-order 

LPDAR 

Print Position 
PSS 1 e e e e e e e ® e e e 
PSS 2 e e e e e e e e e e e 
PSS 3 e oe e e e e e e ® e e 

Hammer Number 1 2 3 4 5 6 7 8 9 10 VW 12 13° «14 15 16 7 18 19 20 21 22 23 24 25 26 27 28 29 30 3] 32 33 


© Hammer Optioned in this print subscan 


{ Character will be aligned when hammer is optioned 


5203 Printer Attachment for System/3 





DM 


5-420 


Diagram 5-430. Hammer Timings 
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> 4-065 Execute Print 

4-080 CC Shift 

4-070 = Print Time 

4-100 Hammer Clocks 1,2,3, and 4 
B 4-100 Hammer Clock Advance 
4-100 Hammer Set Control Gate 
4-105 eainet Set Control 


4-106 (Mod 3) 
4-070 Cycle Steals 


Pp 4-075 


4-110 Load Har 


Load Data Reg With Updated Address 


4-110 Har Contents 


4-125 Inhibit Echo Scan 


Cc 4-105 Sample Echo Check 
4-106 (Mod 3) 


Example applies for M3, PSS1 Preload To Hmr Clock 2 For This Example 


Hammer 
12 3 ] 2 
Service Hmr 2 8E Service Hmr 5 
Preloaded To 82 On PC 0 
82 Address Hmr 31 8E 


4.&47 us (Mod 3) 17.752 us 


Note ] 1. Request PC 2 if data is found on PC | 

2. Request PC 3 if a compare is found on PC 2 
Note 2 Inhibit echo scan from hmr ck LSR says: Hammer 
fired on previous subscan, do not echo check. 


This is accomplished by degating ‘Sample Echo 
Check' 


Fee oa ee EE Ree eee RE nade Oe Re ee ee knee 





81,008 us 


Heener 19.39 us (Mod 3) Frommer 
3 123 3 
(Note 1) 
i 4 
9A Service Hmr 8 Ab Service Hmr 11 B9 aS 1 


Address Hmr 2 Address Hmr 5 Address Hmr 8 


Load Har 
ormmer oddress X + ¥ 
Fae nnar asian iukcamsieioe tian onan en ive memati ccamnel 
PC 2 Hmr Fire Hammer On 


Print Compare 


{reset next PC 1) 


Buffer 
eal 
FF Sample Echo Check 
4-075 Hmr Off 


Echo Ch 
4-110 OE , 
4-075 4-030 


4-030 


Hammer ais 


Hammer Set Ctrl 
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4-105 


(Mods 1} and 2) 
Hommer Off 


Hammer Er ho Off 
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4-110 
4-075 
4-105 
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2-130 
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Diagram 5-435. Hammer Echo Check Timing Chart—Models 1 and 2 


Load HAR 


Load HAR 


Hmr Fire Buf 


Hmr Set 


Hmr On 


Hmr Off Echo 


i a a a ee oe ey eee 


3 Scans 
-(Same hammer driver addressed each scan) 


Scan X Scan X +1 Scan X +2 
Fire hammer driver and write Address LSR. !f LSR is on, reset Check to see that the hammer 
corresponding LSR. Check to see ; hammer driver and inhibit checking driver did turn off 
that the driver did turn on echo because of slow turn off 


1.167 ms 1.167 ms 1.167 ms 





| 
LE L 


— —_— eee 
— 
— 
—— 
ee 
a 
— 
— 
eee 
— 
— ee 
— ao 


— 
ve ee 
— eee, 
— ane 
wee ers 
— 
anes, 
—— eee 
— wanes 


_J 


7.75us > 


| 
Sample Echo Check SE ne eet niente 


Echo Ck 





| ‘Hammer Not Off Check’ will 
| occur if the attachment is look- | 
| ing for ‘Hammer Off’ and the | 


| 

| ‘Hammer Not On Echo Check’ | 

| will occur if the attachment is ! 

| looking for ‘Hammer On’ and | 
the printer signals that the printer signals that the hammer 
hammer driver did not turn on , driver did not turn off 
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Diagram 6-100. Power Distribution 
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~ 5203 PRINTER ATTACHMENT PANEL 
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Pin Side View 
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For Printer Console Lights 
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BO6 - 4Vde ; a 
BOS Ref (-1.35Vdc) 

DO8 Gnd 

V - 4Vde 

G Gnd 


| . 10 1 10) 10 1 10 1 10 
POWER-OFF PROCEDURE ; 
The minimum safety requirement for any maintenance The 5203 printer attachment receives all of its logic 
activity on the 5203 is that power to all motors must voltages from the 5410 CPU. Four voltages are furnished 
be switched off. To remove power from the motors, set by the CPU. These are: 


the motor power switch (S2) in the printer contro! box 


(race of machine) to OFF. 1. -4 Vde for control logic. 


2. +6 Vdc to convert from SLD logic to MST logic. 
DANGER 3. Ground. 


With. motor power-off, the 60V power circuit in the Bind 228, Nac forprinter console diate: 


printer control box and all terminal blocks (TB's) are Voltages generated in the printer attachment are: 
ae a primary eo oe : 1: 29, 35 Vee treference): 
and all logic voltages are still present at the printer 2.6009 Vie (a plus level): 


electronics board. 3. ~-1.8 Vde (a minus level). 
To remove power completely from the 5203, switch 
off the system power at the CPU. 


Pin Side of 
Board on 5203 


Board Al in Gate A 
E D Cc B 


Connector 


Hammer Drivers Pos 19-24 
Hammer Drivers Pos 13-18 
Hammer Drivers Pas 7-12 
Hammer Drivers Pos 1-6 


Connector 
Connector 
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Hammer Drivers Pos 25-30 
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Clutch and Relay Drivers 
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Connector 


Connector 
Connector 


Ribbon, RDY Delay, and 
Emitter Amps 
Hammer Set and Reset 
Hammer Addr Lines 


Echo Check 


Connector 


Status Cont 
Any Hmr On 
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